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INTRODUCTION
CH2M HILL conducted acute screening bioassay tests using the nematode (Caenorhabditis
elegans) on soil samples provided by the ELR Consulting for the Washington Closure

Hanford project. The tests were conducted in two rounds from February 2 through 3, 2006,
and February 13 through 14, 2006.

METHODS AND MATERIALS
TEST METHODS
The chronic test methods were performed according to: Standard Guide for Conducting
Laboratory Soil Toxicity Tests with the Nematode Caenorhabditis elegans, ASTM E 2172-01
(2001). |
TEST ORGANISMS
The nematodes used were obtained from CH2M HILL's in-house cultures and were age
synchronized as 4 day old organisms at test initiation. All organisms tested were fed and
maintained during culturing, acclimation, and testing as prescribed by the ASTM protocol.
The test organisms appeared vigorous and in good condition prior to testing.
CONTROL SOIL
The control soil used in the tests was 70 grade silica sand.
HYDRATION WATER
The water used to hydrate the control and test soils was Milli-Q equijvalent de-ionized water.
TEST CONCENTRATIONS
The concentrations tested in the nematode test were 100 percent test sample with control soil
alone for the control. For the nematode test, 30 organisms per concentration were used with
three test chambers per concentration and 10 organisins per chamber.

SAMPLE COLLECTION

The soil samples were collected from October 31, 2005, through December 6, 2005. The
samples were stored in the dark at 4°C until test solutions were prepared and tested. Chain of
Custody for sample collection is provided in Appendix C.



SAMPLE CROSS-REFERENCE TABLE

Table 1 provides a cross-reference of the Client ID numbers, sampling dates, sampling
locations, Nematode test sample identification (SDG) numbers, and Analytical Lab SDG

numbers.

Table 1
Sample Cross-Reference
Client ID Sample Sample Nematode Analytical
Date Location test SDG Lab SDG
J10DW4 | 10/31/2005 | 600-131 BN1542-01 E2748
J10DV4 | 11/08/2005 | PIT 23 BN1542-02 E2801
J10DT8 | 11/14/2005 | Upland Backfill Elevated-100-F-2 BN1542-03 E283}
J10DV2 | 11/15/2005 | Upland Native Reference-Ceniral BN1542-04 E2846
Plateau
JIODV1 | 11/15/2005 | Upland Backfill Low-116-DR-1&2 | BN1542-05 E2847
JI0DV3 | 11/16/2005 | Upland Native Elevated-JA Jones BN1542-06 E2857 |
J10DVO | 11/21/2005 | Riparian Elevated-Site #3 BN1542-07 E2877
_ Upriver 100-D
JIOLYS | 11/28/2005 | Riparin Low-Site #10 BN1542-08 E2897
Downriver 100-D
JIODT9 | 12/06/2005 | Riparian Reference-Site #13 BN1542-09 E2953
Vemita Bridge
SAMPLE PREPARATION

Test soils and control soil were dried and homogenized prior to use. For each replicate, 2.33
g dry weight of soil -was added to each test chamber. The soils were then hydrated to 40
percent of the dry weight by addition of hydration water (0.93 ml) and test chambers were
then covered. In addition, 23.3 g of soil was added to a surrogate chamber and hydrated to
provide for pH measurements. All test chambers were allowed to equilibrate at test
conditions for seven days prior to test initiation.



TEST INITIATION

Tests were initiated by the addition of 10 test organisms to each test chamber. Organisms
were added to test chambers in random order.

TEST TERMINATION

Tests were terminated after 24 hours. The contents of the test chambers were added to a
centrifuge tube, 10 ml of Ludox-AM silica solution added, and each tube was hand shaken to
suspend the nematodes into the Ludox solution. The tubes were then centrifuged to
concentrate the soil and the supernatant transferred to a 15 cm petri dish and allowed to sit
for 15 minutes. The petri dish was then placed under a dissecting microscope and the
nematodes were retrieved and inspected. The recovered test organisms were recorded as
alive (responded with independent movement to tactile stimulation) or dead. Missing or un-
recovered test organisms are scored as dead during data analysis.

TEST ACCEPTABILITY CRITERIA
The test must meet the following two test acceptability criteria to be considered valid:

¢ A minimum of 80 percent of test organisms must be recovered, both in the control
and each test concentration tested.
e The controls must achieve a minimum 90 percent survival.

MONITORING OF BIOASSAYS

The soil pH was measured from surrogate test chambers at test initiation. Temperature was
monitored in the test incubator at test initiation and termination.

DATA ANALYSIS

The endpoints measured during the nematode test included survival over the 24 hour
exposure period. The statistical analyses performed were those outlined in Standard Guide
Jor Conducting Laboratory Soil Toxicity Tests with the Nematode Caenorhabditis elegans,
ASTM E 2172-01, using CETIS version 1.1.2. Bqual Variance t Two-Sample Test was used
to compare the survival data between the control and each test soil. When the assumptions of
normality or homogeneity of variance necessary for Equal variance t Two-Sample Test could
not be met, Unequal Variance t Two-Sample Test was used to analyze the data.



RESULTS AND DISCUSSION

ACUTE RESULTS

Table 2 summarizes the survival data for the nematode acute test initiated on February 2,
2006.

Table 2
Caenorhabditis elegans Results
Test initiated on February 2, 2006

Client ID Percent Percent
Survival Recovered

Control 90.0 100
J10DV1 63.3" 86.7
J10DV3 ' 90.0 97.7
J10DVO 56.7" ‘ 90.0
J10LJ5 80.0 ' 96.7
JI0DTO 76.7 93.3

* Indicates a statistically significant reduction when compared to the control at the p
equal to 0.05 level using Equal Variance t Two Sample Test.

The nematode results indicated no statistically significant reduction in survival in the
J10DV3, J10LJ5, and J10DT9 samples and a statistically significant reduction in survival in
the J10DV1 and J10DV0 samples when compared to the control.

Test acceptability criteria was met with contro! survival of 90.0 percent and recovery of test
organisms was greater than 80 percent in all test concentrations.



Table 3 surnmarizes the survival data for the nematode acute test initiated on February 13,

2006.

Table 3

Caenorhabditis elegans Results
Test initiated on February 13, 2006

Client ID Percent Percent
Survival Recovered
Control 90.0 96.7
J10DW4 90.0 933
J10DV4 833 86.7
J10DTS8 733° 83.3
J10DV2 83.3 93.3

* Indicates a statistically significant reduction when compared to the control at the p
equal to 0.05 level using Equal Variance t Two Sample Test.

The nematode results indicated no statistically significant reduction in survival in the
JI0DW4, J10DV4, and J10DV2 samples and a statistically significant reduction in survival
in the J10DT8 sample when compared fo the control.

Test acceptability criteria was met with control survival of 90.0 percent and recovery of test
' organisms was greater than 80 percent in all test concentrations.

Test temperatures remained at 2031°C. The tests proceeded without interruption or incidents
that could have affected test results.



REFERENCE TOXICANT TEST

The results of the reference toxicant test conducted in January with cupric chloride indicate
that the test organisms were within their respective sensitivity range based on EPA guidelines

(EPA 1994). The LC,, value and control chart limits are listed in the tabie below.

Table 4
Chronic Reference Toxicant Tests (ug/L)
Species (test) LCy Control Chart Limits
Caenorhabditis elegans (survival) 98.2 52.3t0 120.1

CERTIFICATION STATEMENT -

I certify that this data package is in compliance with the Statement of Work, both technically
and for completeness, for other than the conditions detailed above. Release of the data
contained in this hard copy data package has been anthorized by the Laboratory Manager or a

designee, as verified by the following signature:
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_CHM. [[rODE TOXICITY TEST SOIL QUALITY AND TEST CHAM:_ R ASSIGNMENT DATA

Client Hanford Tech.  on_NU 24Hs_NT Beginning, Date_Z- 2 ~0%o Time_08Sy ]
Sample Description see below Time OHs_(R¢CD 24Hrs_pg3e Ending, Date 2=~ 3-0'ly Time D2S
Test Specit Caenorhabditis elegans ID#: NemOO T
Comments:
LabID Soil pH Soil % Muoisture Soil Temperature (°C) 7
Ohr 24 hr 0hr 0 hr 24 hr All test soils were dried during sampling process.
Lab Contral 19, 3 205 Each test chamber has 2.33 g dry wt. soil + 0.93 ml Milli-Q water (40% of sry wt.).
E284701 4.5 2.5 Samples hydrated 7 days prior to test initiation.
E285701 \‘].3 0.5 & Shwels o Popmad AL 2,50 vk AN Q) wiher on I f
E28770! \‘l-?) u.3 Conwred _sdags wf Tagaprm ,  Nbd szﬁg_\g: ngﬁt# .
E289701 19.3% 1.3
E295301 1.3 2.3
Chamber Chamber Chamber
Lab ID Field ID Replicate  # Lab ID Field ID Replicate  # Lab ID Field ID Replicate  #
Lab Control 70 grade Silicasand A 8 E289701 Jness A 1 0
Lab Coatrol 70 grade Silicasand B I8 E289701 3 rsuz- 08 B 13 0
Lab Control 70 grade Silicasand  C 3 E289701 c 4 0
E284701 & ooV A 15 E295301 T10pTg A 17 0
E284701 s sz B 14 E295301 Susv2e ok B 9 0
E284701 C 16 E295301 C 7 0
E285701 Jrwoovy A 2 0 0
E285701 Bsuz- of 6 B 5 0 0
E285701 C 6 0 -0
|, E287701 T 15 DUB A 1 0 0
© E287701 B 12 0 0
cuz - o7
I E2g7701 8o C 10 0 0




_CHMHI

1

NEMATODE TOXICITY TEST SURVIVAL DATA
Client’ Hanford Beginning, Date_2-2-Dly Time 03 5D
‘ample Description Lab JD#: see Assignment Data sheet Ending, Date __ 2-2-a1p Time _D 33
Test Species: Caenorhabdilis elegans ID#: Nem {00
Test Initiation: Tech:  Tech: NN Time: 0BS5S0 Test Termination:  Tech:  Tech: Nee Time: 6%385%
Start | #alive | #dead Start | #alive | #dead

Chamber| Count | found | féund Chamber| Count | found | found
Number 0 24hr | 24 | Comments: Number 0 2ahr | 24hr | Comments:

1 o | | A lono Ymn nermalode 6 | 0w |G | H

2 10 % 2 | gl Tn bbw ¥l and 2 17 10 (o Y

3 o (4 |1 i #9 A~ Ghegn| 18 | 10 4 10

s w09 unatvdes Qe dtuek | 19 | 10

5 o | Wwlo |3 din & 20 | 10

¢ | 0|4 [0 | comts of nomatades | 21 | 10

7 wlqd |6 -,Mm 22 10

8 0 |9 |\ 23 | 10

9 0 | B |\ 2 | 10

10 o | 7 / 25 10
e | T2 26 | 10

2 | w4 |S 27 10

s lwwlB |2 28 .| 10

14 w {1 1> 29 | 10

15 0 | 7 | @ 30 10

-11-
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CETI S T S t Report Date: 16 Feb-06 3:05 PM
est Summary Test Link: 09-9781-8693/B154205¢ea

Nematode 24 hour Acute tast CH2M Hill

Test No: 17-4335-2050 Test Type: Nematode Survival Duration: 24h

Start Date: 02 Feb-06 08:50 AM Protocol: ASTM E2172-01 {2001) Specles: Caenorhabdlitis elegans

Ending Date: 03 Feb-06 08:35 AM Dil Water: ' Source:  In-House Cuiture

Setup Date: 02 Feb-06 08:50 AM Brine:

Sample No:  06-5742-3955 Code: B1542-05 Client:

Sample Date: 15 Nov-05 Material:  Soil ' Project:

Recelve Date: Source:  Hanford

Sample Age: 73d 8h Station:

Comments: JI0DV1, E284701

m

Comparison Summaty

| Analysis Endpolnt NOEL LOEL ChV PMSD Method |
04-1973-5798 % Survival <100 100 N/A 11.50% Equal Vanance t Two-Sample

% Survival Summary

Conc-% Control Type Reps Maan Minimum Maximum SE SD cv

0 " Conlrol Sed 3 0.90000 0.90000 0.90000 000000 0.00000 0.00%
100 3 0.63333 0.50000 0.70000 0.06667 0.11547 18.23%
% Survival Detait )

Conc-% Control Type Rep 1 Rep2 Rep3

0 Control Sed ) 0.900D0  0.90000 0.90000 7

100 0.70000 0.70000 0.50000 &

~12-

000-092-101-1 CETIS™ w1.1.2rev! Analyst: k}; Approval:



Comparisons: Page 1 of 1

. . . , Report Date: 16 Feb-06 3:05 PM
CETIS Analysis Detail Analysls:  04-1973-5798/B1542050ea
[ Nematode 24 hour Acute test ' CH2M Hill |

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
% Survival ’ Comparison 09-9781-8693 09-9781-8693 16 Feb-06 3:05PM CETISvi.1.2
Meathod " At H Data Transform Zeta || NOEL LOEL Toxic Units Chv PMSD
Equal Varianca t Two-Sample C>T Angular (Correcled) <100 100 N/A 11.50%
Group Comparisons
Control vs Con¢c-% Statistic Critical P-Value MSh Decision{0.05)
Condrol Sed 100 4.76008 213185 0.0045 0.14622 Significant Effect
—_— —
ANOVA Table
Source Sum of Squares Mean Square DF F Stallstic P-Vaiue Decision{0,05)
Belween 0.1598792 0.158879 1 22.68 0.008390 Significant Effect
Error 0.0282244 0.007056 4
Total 0.18810356 0.1669353 5
e e e e —
ANOVA Assumptions
Aftribute Test Statistic Critical P-Value Decision{0.01)
Variances Variance Ratio F 4767834000  198.00000 0.00000 Unequal Varlances
Distribution . Shapiro-Witk W 0.81374 0.07784 Normal Distribution _#
e — ————— -
Data Summary Original Data Transformed Data
Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum  Maximum 8D
0 Controt Sed 3 0.90000 0.80000 ©.90000 0.00015 124905 1.24905 1.24905 0.00016
100 3 0.63333 0.50000 0.70000 0.11547 0.92257 0.78540 0.89116 0.11879
"m_ —____—— —_—
| Graphlcs
[ ]
e S i
; t I
¥ 3
o ' 100 b
Conc-%
-13-

000-092-101-1 CETIS™ v1.1.2revl Analyst; Approval:
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S Report Date: 16 Feb-06 3:25 PM

CETIS Test Summary Test Link: 11-9227-7826/B154206cea

I Nematode 24 hour Acute test CH2M Hill
Test No: 09-5017-4566 Test Type: Nematode Sunvival Ouration: 24h

Start Date: 02 Feb-06 08:50 AM Protocol: ASTM E2172-01 (2001)
Ending Date: 03 Feb-06 08:35 AM Dil Water:
Setup Date: 02 Feb-06 08:50 AM Brine:

Species: Caenorhabditis elegans
Source: in-House Culture

—_—— —— —

Sample No:  09-1115-2498 Code: - B1542-06 Client:

Sample Date: 16 Nov-05 Material: Seil Project:

Receive Date: Source:  Hanford

Sample Age: 76d Bh Station:

Comments: J10DV3, E285701

T e e e —

Comparison Summary .

Analysis Endpoint NOEL LOEL ChV PMSD Method

10-3091-8870 % Survival 100 >100 NIA, 15.32% Equal Varianca t Two-Sample

% Survival Summary

Conc-% Control Type Reps Mean Minimum Maximum SE 8D Ccv

0 Control Sed 3 0.90000 0.90000 0.90000 0.00000 0.00000 0.00%

100 3 0.20000 0.80000 1.00000 0,05774 0.10000 11.11%
e e

% Survival Detail

Conc-% Control Type Rep 1 Rep 2 Rep 3

0 Control Sed 0.90000 0.80000 0.90000 v

100 0.80000 100000 0.90000 Lad

- 1 4 -

000-092-1011 CETIS™ vi.1.2ravl

Anglyst: ng: Approval:



Comparisons: Page 1of 1

. . : Report Date: 16 Feb-D8 3:25 PM
CETIS Analysis Detail Analysis:  10-3091-8870/B154206caa
Nematode 24 hour Acute test CH2M Hill
Endpoint Analysls Type Sample Link ControlLink  Date Analyzed Verslon
% Survival Comparison 11-9227.7826 11-0227-7626 16 Feb-08 3:.07 PM  CETISvi.1.2
" e —
Method Alt H Data Transformn Zeta | NOEL LOEL Toxl¢ Units Chv PMSD
Equal Variance t Two-Sample C>T Angular (Correcled) 100 >100 1 NIA 15.32%
Group Comparisons ’
Control vs Conc-% Statistic Critieal P-Value MSD Decislon{0.05)
Control Sed 100 -0.0798 213185 0.5299 0.18777 Non-Significant Effect
ANOVA Table
Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between 7.401E-05 7.40E-05 1 0.01 0.94026 Non-Significant Effect
Emor 0.0465461 0.011637 4
Total 0.04862009 0.0117105 5 .
— e — — L
ANOVA Assumptions
Attribute Test Statistic Critlcal P-Value Decision(0.01)
Variances Varlance Ralio F ’ 7862854000  160.00000 0.00000 Unequal Variances
Distribution Shapiro-Wilk W 0.84220 0.13594 Normal Distribution
Data Summary Original Data Transformed Data
Conc-% Control Type Count Mean Minilmum Maximum $SD Mean Minimum Maximum SD
0 Control Sed a 0.90000 0.90000 0.90000 0.00015 1.24905 1.24905 1.24905 0.00016
100 3 0.90000 0.80000 1.00000 0.10000 1.25607 1.10715 1.41202 0.15256
| Graphics
1
0! ® l
L S SN _
g a: Reect Tl
-
& os
0.
0.
0.
.1
0.0 T 1
0 100
Conc-% Rankits

000-092-101-1 CETIS™ v1.1.2revi Analyst,_ S5~ Approval;



Page 1 of 1

Report Date: 16 Feb-08 3:08 PM
CETIS Test Summary Test Link: 10-4312-1605/B154207cea
Nematode 24 hour Acute test CH2M Hill
Tost No: 10-7374-9443 Test Type: Nematode Survival Duration: 24h
Start Date: 02 Feb-06 08:50 AM Protocol: ASTM E2172-01 (2001) Specias: Caenorhabditis elegans
Ending Date: 03 Feb-05 08:30 AM Dil Water: Source: In-House Culture
Sefup Date: 02 Feb-06 08:50 AM Brine: )
L —————— — — _————  —— — - — ———
Sample No:  05-1608-3151 Coda: B1542-07 : Client;
Sampie Date: 21 Nov-05 Material: Soil Project:
Recalve Date: Source:  Hanford
Sample Age: 73d 8h Station:
Comments: J10DVO0, E287701
e e e —_—— —— .-}
Comparison Summary
Analysis Endpoint NOEL LOEL Chv PMSD Method
02-6442-2122 % Sutvival <100 100 N/A 16.69% Equal Variance t Two-Sample
_— . ——— —
% Survival Summary ;
Conc-% Control Type Reps Mean Minimum Maximum SE sD cv
0 Control Sed 3 0.80000 0.90000 0.90000 0.00000 0.0000Q 0.00%
100 3 0.56667 0.40000 0.70000 0.08819 0.15275 26.86%
| — — —_— e — e —_—
% Survival Detail
Conc-% Control Type Rep? Rep 2 Rep 3
0 Control Sed 0.50000 0.80000 0.90000 y;
100 0.60000 0.40000 0.70000 ¥

— 1 6 —_
D00-092-101-1 , CETIS™ v1.1.2revi Analyst__vs— Approval;




Comparisons;

- CETIS Analysis Detail Report Date:

Page

1of 1

16 Feb-06 3.08 PM
02-6442-2122/8154207 cea

I Namatode 24 hour Acute test

CH2M Hill I

| Endpoint Analysis Type Sample Link Control Link  Date Analyzed Version
% Survival Comparison 10-4312-1695 10-4312-1695 16Feb-06 3:08 PM CETISV1.1.2
Method Alt H Data Transform Zeta || NOEL LOEL ToxicUnits ChV " PMSD
Equal Variance t Twe-Sampla C>T Angular (Corrected} <100 100 NiA 15.69%
Group Comparisons .
Control vs Conc%. Statistic Critical P-Value MSD Decision(0.05)
Control Sed 100 4.39424 213185 0.0059 0.19166 Significant Effect
—= o __—————————— = e
ANOVA Table
Source Sum of Squares Mean Square DF F Statistic P-Value Declslon{0.0S)
Belween 0.2341103 0.234110 1 19.31 0.01174 Significant Effect
Error 0.0484969 0.012124 4
Total 0.2826072 0.2462346 5
ANOVA Assumptions
Attribute Tost Statistic Critical P-Value Ducision{0.01)
Variances Varance Ratio F 8192392000  198.00000 0.00000 Unequal Variances
Distribubon Shaplro-Witk W 0.87536 0.24842 Normal Distribution
”__—'ﬂ_ ———————— e N - —
Data Summary Original Data Transformed Data
Conc-% Control Type Count Msean Minlmum Maximum SD Mean Minimum Maximum SD
0 Conirol Sed 3 0.80000 0.50000 0.80000 0.00015 1.24905 1.24905 1.24905 0.00016
100 ' 3 0.56667 0.40000 0.70000 0.15275 0.85398 0.68472 0.99116 0.18572
'| Graphics
1
o .
L IO
a7 Reject Rl E
: It
# as 5
0.
03
0
o
0.0 - T 1
. [ 100
Conc-%
i
. -17-
000-092-101-1 CETIS™ vi.1.2rev! Analyst__ & Approval;
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IS Te ' Report Date: 16 Feb-06 3:09 PM
CETIS Test Su mmary Test Link: 01-8258-7180/B154208cea
Nematode 24 hour Acute test ‘ CH2M Hill I
Test No: 18-5411-2771 Test Type: Nemalode Survival Duration: 24h

Start Date: 02 Feb-06 08:50 AM Protocol: ASTM E2172-01 (2001)
Ending Date; 03 Fehb-06 08:35 AM Dil Water:
Setup Date: 02 Feb-06 08:50 AM Brine:

Species: Caenocrhabdilis slegans
Source: In-House Culture

Sample No:  15-5450-5055 Codo: B1542-08

Client:
Sample Date: 28 Nov-0% Materlal:  Soil Project:
Roacelve Date: . Source:  Hanford
Sample Age: 66d 8h Station:

Comments: J10LJ5, E2808701

Comparison Summary
Analysls Endpoint NOEL LOEL Chv PMSD Method
17-2393-1486 % Surviva! 100 >100 N/A 12.65% Equal Variance t Two-Sample

_—————ee e I T
% Survival Summary

Conc-% Control Type Reps Mean Minimum Maximum SE sD cv

g Control Sed 3 0.90000 0.90000 0.90000 0.00000 0.00000 0.00%
100 3 0.80000 0.70000 0.90000 0.05774 0.10000 12.50%
% Survival Detall

Conc-% Control Type Rep1 Rep 2 Rep 3

) Contoi Sed _0.80000  0.80000 _ 0.80000
100 070000 0.80000  0.90000 v B~

_18_
000-092-101-1

CETIS™ y1.1.2revi Analyst__ " approval;



Comparisons: Page 1ol 1

C ET| S A | . D . l Report Date: 16 Feb-06 2:09 PM
nalysis Detal Analysis:  17-2393-14B6/B154208cea
I Nematode 24 hour Acute test ’ CH2M Hil I
Endpolint Analysis Type Sampiletink ControlLink Date Analyzad Version
% Survival Comparison 01-8258-7180 01-8258-7180 18 Feb-083:09PM CETISv1.1.2
= e —
Method Alt H Data Transform Zota || NOEL LOEL Toxic Units  ChV PMSD
Equal Variance L Two-Sample C>T Angular (Corrected) 100 >100 1 NIA 12.65%
——
Group Comparisons
Control ve Conc-% Statistic Critical P-Value MSD Dacision(0.05)
Controf Sed 100 1.78704 213185 0.0742 0.15897 Non-Significant Effect
ANOVA Table
Source Sum of Squares Mean Squara DF F Statistic P-Value Decision{0.05)
Between 0,0266382 0.026638 1 319 0.14846 Non-Significant Effect
Emor 0.0333653 0.008341 4
Total 0.08000243 0.0349785 5
e e —
ANOVA Assumptions
Attribute Test Statistic Critical P-Value Decision(0.01)
Variances Variance Rafle F 5636268000  198.00000 0.00000 ‘Unequal Varances
Distribution Shaplro-Wilk W 0.84832 0.15255 Normal Distribution
Data Summary Original Data Transformed Data
Conc-% Conirol Type Count Mean Minimum Maximum 8D Mean Minimum Maximum SD
0 Confrol Sed 3 0.80000 0.90000 0.90000 0.00015 1.24905 1.24905 1.24905 0.00018
100 3 0.80000 0.70000 0.80000 0.10000 1.11578 0.99116 1.24505 0.12916

P e e
Graphics
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Page 1 of 1

Report Date: 16 Feb-06 3:11 PM

CETIS Test Summary Test Link: 03-7488-5492/B154209cen

Nematode 24 hour Acute test CH2M Hill

Test No: 16-2208-0421 Test Type: Nematode Survival Duration: 24h

Start Date: 02 Fab-06 08:50 AM Protocol: ASTM E2172-01 (2001) Specles: Casenorhabdifis alegans

Ending Date: 03 Feb-05 08:35 AM Dil Water: Source:  In-House Cuiture

Setup Date: 02 Feb-06 08:50 AM Brine:
I Sample No:  07-3184-0122 Code: B1542-08 Cliant:

Sample Date; 06 Dec-05 Materlal:  Soil Project:

Recaive Date: Source:  Hanford

Samplo Age: 58d 8h Station:

Comments: J10DT9, E295301

—_— = — . e — ——— ___________ _————————  —— o _
Comparison Summary
Analysls Endpolnt NOEL LOEL Chv PM3D Meathod

04-5863-3854 % Survival 100 >100 N/A 18.94% Equal Variance t Two-Sampla
e L e ———————— .~ — e ___—  _ —

% Survival Summary

Conc-% Control Type Reps Mean Minimum Maximum SE sD cv
0 Control Sed 3 0.80000 £.90000 0.80000 0.00000 0.00000 0.00%
100 : 3 0.76667 0.60000 | 0.90000 0.08819 0.15275 __19.92% _
% Survival Detail
Conc-% Control Type Rep1 Rep 2 Rep 3
0 Control Sed 0.90000 0.90000 0.90000 I8
100 ’ 0.60000 0.80000 0.90000
- 2 0 -
000-092-101-1 CETIS™ v1.1.2revl Analyst__ >~ Approval:



Comparisons: Page 1of 1
C S | ' D I Report Date: 16 Feb-06 3:11 PM
ETIS Analysis Detai Analysis:  04.5863-3854/B154206¢ea
Nematode 24 hour Acute test ’ CH2M Hill |
Endpoint Analysis Type Sample Link  Control Link Date Analyzed Version
% Survival Comparison 03-7488-5492 03-7488-5492 16 Feb-083:11PM  CETISv1.1.2
Mathod Alt H Data Transform Zata || NOEL LOEL Toxic Units ChV PMSD
Equal Varance 1 Two-Sample cC>T Angular {Corrected) 100 >100 ] N/A 18.94%
— —  ———————— — . —
Group Comparisons
Control vs Conc-% Statistic Critical P-Value MSD Dacision{0.05)
Control Sed 100 1.58353 2.13185 0.0831 022514 Non-Significant Effect
ANCVA Table
Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between 0.04248186 0.042482 1 254 0.18626 Non-Significant Effect
Emor 0,0669179 0.016729 4
Total 0.10039945 0.0582110 5
ANOVA Assumptions
Aftribute Test Statistic Critical P-Value Decision{0.01)
Varances * Varlance Ratio F 1130419000  199.00000 0.60000 Unequal Variances
Distribution Shapiro-Wilk W 0.86641 0.21226 Normal Distribution
Data Summary Original Data Transformed Data
Conc-% Control Type Count Mean Minimum Maximum SD Mean Minlmum Maximum SD
0 Control .‘.“»ed 3 0.80000 0.90000 0.90000 0.00015 1.24905 1.24905 1.24905 0.00018
100 3 0.76667 0.60000 0.80000 0.15275 1.08076 0.88608 1.24905 0.18252
| Graphics
107
0.9
0.8
B o
E 0.6
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_CHM._ . [[rODE TOXICITY TEST SOIL QUALITY AND TEST CHAM...£R ASSIGNMENT DATA

Client Henford Tech.  0Hm NT 24us NT Beginning, Date_ 2~{3-09¢  Time_O830
Sample Description see below ' Time OHs _DPRD  4Hs_p230 Ending, Date __ 2 -1 - O{p Time 0830
Test Specii Cagnorhabditis elegans ID#: Nem D0
Comments:
Lab ID Soil pH Soil % Moisture Soil Temperature (°C)
Ohr | 24hr Ohr Ohr . 24 hr All test soils were dried during sampling process.
Lab Control 7. 2.4 LO.B Each test chamber has 2.33 g dry wt. soil + 0.93 ml Milli-Q water (40% of sry wt.).
E274801 7. - z\.4 20D |samples hydrated 7 days prior to test initiation.
E280101 7.5 2\.4 10.%
E283101 7.2 2\.4 20. %
E284601 LS : 2\ 4 0. &
. Chamber Chamber Chamber
Lab ID Field ID Replicate  # Lab 1D Field ID Replicate  # Lab ID Field ID Replicats  #
Lab Control  ~ 70grade Silicasand A 1 E284601 O 1eDv2 A 13 0
LabControl 70 gradeSilicasand B 14 B284601 Dtz o B 8
Lab Control 70 gradeSilicasand __ C 4 E284601 c 10
E274801 e owf A 1
E274801 Bmz-vi B 15
E274801 c 3
E280101 Thpvd,Jreovs, Tawve, A 2
E280101 Tw ot Goovd B 5
E280101 foesUZ-0T C 6
Ny E283101 Ti0oT8 A 12
N
> E283101 Bisuz-o3 B 7
E283101 c 9




_CEMHILL NEMATODE TOXICITY TEST SURVIVAL DATA

Client Hanford Beginning, Date __ 213 -0¢. Time _0®3&
‘ample Description Lab [D#: see Assignment Data shest Ending, Date __2-~14- 0 (o Time 2 830
Test Species: Caenorhabditis elegans ID#: Nem 009,
Test Initiation: Tech:  Tech: NI Time:.o€3b " Test Terminalion:  Tech:  Tech: \QK Time: 0RO
Start | #alive | #dead Start | # slive | # dead
Chamber| Count | found | found Chamber| Count | found | found
‘Number 0 2br | 24hr | Comments: Number 0 24hr | 24hr | Comments:
1 10 | 4 | 6 | 10
2 w | D | O 17 | 10
"3 o |4 ! 18 | 10
4 0 |4 \ 19 | 10
5 o | 4 [\ 20 10
s .10 ]8 O 21 | 10
7 0 |8 | & 2 10
8 0[S |t 23 | 10
9 1w {7 | ( 4 | 10
o | 10 ]q ] 25 | 10
ulw [T |0 2 | 10
12 w | 7|2 27 10
3| 1w 8] | 28 | 10
14 w |49 |0 29 | 10
5 | w9 |[® 30 | 10

-23-



] Page1of 4
Report Date: 16 Fab-08 2:52 PM
CETIS Test Summary Tost Link: 04-9550-2436/B154201ce2

CH2M HIll

Nematode 24 hour Acute test

Test No: 05-4016-1968 Tost Type: Nematode Survival Duration: 24h

Start Date: 13 Feb-06 (8:30 AM Protocol: ASTM E2172-01 (2001) Species: Caenothabdltis elegans
Ending Date: 14 Feb-06 08:30 AM Dil Water: Source:  In-House Culture
Setup Da!e: 30 Jan-06 10:30 AM Brine:

Sample No:  18-1426-8054 Code: B1542-01 , Client:

Sample Date: 31 Oct-05 Material:  Soll ' Project:

Recelve Date: Source:  Hanford

Sample Age: 91d 10h Station:

Comments: J10DW4, E274801

Comparison Summary
Analysis Endpoint NOEL LOEL Chv PMSD Method
16-8964-2763 % Survival Equal Varfance t Two-Sampla

% Survival Summary

Conc% Control Type Reps  Mean Minimum Maximum SE SD cv

0 ControiSed 3 0.90000  0.90000  0.80000  0,00000 000000  0.00%

100 3 0.90000  0.90000  0.0000  0.00000  0.00000  0.00%

= L — - —— T ] —

% Survival Detall

Conc-% Control Type Rep1 Rep 2 Rep3
0 Control Sed  0.80000 0.90000  ©.80000
100 0.90000  0.90000  0.90000

JS 5

—-24-
000-092-101-1 ‘ ) CETIS™ vi.1.2revi Analyst, D~ Approval;



Comparisons: Page 10of 1

- . ' . Report Date: 16 Feb-06 2:52 PM
CETIS Analysis Detail . Analysis:  16-8984-2763/B154201cea
Nematode 24 hour Acute test ' CH2M HiYl |
S ——
Endpolnt Analysis Type Sample Link Control Link  Date Analyzed Verslon
% Survival Comparison 04-9550-2436 04-9550-2438 16 Feb-06 2:52 PM  CETISv1.1.2
Method Alt H Data Transform Zeta || NOEL LOEL Toxic Units Chv PMSD
Equal Variance t Two-Sample C>T Angular {Commacted) 100 >100 1 N/A 0.00%
e
Group Compariscns
Conticl vs Conc-% Statistic Critical P-Value MSD Dacision{0.05)
Conirol Sed 100 0 213185 0.5000 3E-08 Non-Significant Effect
e ———
ANOVA Table '
Source 8um of Squares Mean Square DF F Statistic  P-Value Decision(0.05)
Between 0 0 1 0.00 1.00000 Non-Significant Effect
Emror “1.776E-15 4 4E-16 4
Total 1.7764E-15 4 441E-18 5
#m — — . e ——— A ———
ANOVA Assumptions
Attribute Test Statlstic Critical P-Value Decision{0.01)
Variances Varianca Ratio F 1.00000 199.00000  1.00000 Equal Variances
— -
Data Summary Original Data Transformed Data
Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Control Sed 3 0.80000 0.90000 0.80000 0.00015 1.24905 1.24905 1.24905 0.00016
100 3 0.20000 0.90000 0.80000 0.00015 1.24905 1.24905 1.24905 0.00016
Graphics
1.0 10 .
L Eiaiiaiie Bl R "™ ] E
0.8 0.8 ll
; 073 E § !
054 L 06 !
* D.!: 5 ] :
0.4 0.4 E
034 ] )
0.2 0. H
0.1 ] :
E ]
a0’ T - ' v r——Ll o o —8—
[ 100 15 10 05 a0 (X 10 15
Conc-% Rankits
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Page 1 of 1

CETI S T‘ t S Repori Date: 16 Feb-06 2:55 PM
| esl summary Testlink:  07-1342-3910/B154202c8a
Nematode 24 hour Acute test . CH2M Hili

Test No: 10-8849-0572. Test Type: Nematode Survival - Duration: 24h
Start Date: 13 Feb-06 0B:30 AM Protocol: ASTM E2172-01 (2001) Species: Caenorhabditis elegans
Ending Date; 14 Feb-08 0B:30 AM Dil Water: Source:  In‘House Culture

Setup Date: 13 Feb-06 08:30 AM Brine:
Sl e e e —

Sample No:  07-3307-98513 Code: B1542-02 Client:
Sample Date: 0B Nov-05 Materlat:  Soail Project:
Recelve Date: Source:  Hanford
Sample Age: 97d 8h Station:
Comments: J10DV4, J10DV5, J10DVE, J10DVT, J10DVS.

E280101

e e Ty

Comparison Summary

Analysis Endpoint NOEL LOEL Chv PMSD Mathod

01-5013-5976 % Survival 100 > 100 N/A 7.58% Equal Variance t Two-Sample
—_—————————eemeaa— e

% Survival Summary
Conc-% Control Type Reps Mean Minimum Maximum SE SD Cv

) Control Sed 3 0.90000  0.00000 080000 000000 000000  0.00%
100 3 0.83333  0.80000 080000  0.03333  0.05774  6.93%
% Survival Detail

Conc-% Control Type Rep1 Rep 2 Rep 3

0 Control Sed 0.90000 0.80000 0.90000

100 0.80000 0.00000 0.80000 ¥ %

- 2 6 —
000-082-101-1 CETIS™ v1.1.2rev| Analyst,__ o Approval:



: Comparisons: Page10of 1
. . Report Date: 16 Feb-06 2:55 PM
CETIS Analysis Detail _ Analysis;  01-5013-5076/B154202cea
* [ Nematode 24 hour Acute test _ ' CHzM st |
Endpoint Analysis Type Sample Link Control Link  Date Analyzed Version
% Survival Comparison 07-1342-3310 07-1342-3910 16 Feb-062:55PM CETISV1.1.2
Method Alt H  Data Transform Zeta INOEL LOEL ToxicUnits ChV
Equal Varance t Two-Sample C>T Angular (Corrected) >100 1
Group Comparisons
Control vs Conc-% Statistic Critical P-Value MSD Declsion(0.05)
100 2 213185 0.0581 0.10083 Non-Significant Effact

Control Sed

ANOVA Tabls

Source Sum of Squares Mean Square DF F Statistic  P-Value Daclsion(0.05)

Between 0.0134232 0.013423 1 4.00 0.11612 Non-Significant Effect

Eror 0.0134232 0.003356 4

Total 0.02684837 (.018779 5

ANOVA Assumptions

Aftribute Test Statistic Critical P-Value Decision{0.01)

Variances Varlance Ratio F 2267528000  199,00000  0.00000 Unequal Variances

Distribution Shapiro-Wilk W 0.81374 0.07784 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD

0 Control Sed 3 0.90¢00 0.90000 0.90000 0.00015 1.24805 1.24805 1.24805 0.00016
100 3 0.83333 0.80000 090000 . 0.05774 1.15445 1.10715 1.24905 0.08182

Graphics .

1.0 0.0 . .
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Page 10of 1

Report Date: 16 Feb-D6 3:00 PM
CETIS Test Summary ' . Test Link: 01-6976-7512/B154203cea
Nematode 24 hour Acute test CH2M Hill
TestNo:  13-3323-9275 Test Type: Nematode Survival Duratlon: 24; B
Start Date: 13 Feb-06 0B:30 AM Protocoi: ASTM E2172-01 (2001) Specles: Caenorhabditis elegans
Ending Date: 14 Feb-06 08:30 AM Dil Water: Source:  [n-House Culture
Setup Date: 13 Feb-06 08:30 AM Brine:
Sample No:  15-5457-5144 Code: B154203 Client:
Sample Date: 14 Nov-05 Material:  Solt Project: .
Receive Date: Source: Hanford
Sample Age: 91d 8h Station:
Comments: J10DT8, E283101
— .- .- .. ...
Comparison Summary
Analysis Endpoint NOEL LOEL Chy PMSD Mathod
05-2471-0884 % Survival <100 100 N/A 6.07% Equal Variance t Two-Sample
% Survival Summary )
Conc-% Control Type Reps  Mean Minimum Maximum SE SD cv
0 Conlrol Sed 3 0.90000 0.90000 0.90000 0.00000 0.00000 0.00%
100 3 0.73333 0.70000 0.80000 0.03333 0.05774 7.87%
- .
% Survival Detall -
Conc-% Control Typs  Rep 1 Rep 2 Rep 3
0 Control Sed 090000 0.50000 0.90000 /
100 0.70000 0.80000  0.70000 8~
-28-
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~CETIS Analysis Detail

Comparisons: Page 10f 1
Report Date: 18 Feb-08 3:00 PM
Analysis: 05-2471-0884/8154203cea

| Nematode 24 hour Acute test CH2M Hiil l
_ e ———————

Endpoint Analysis Type SampleLink Control Link  Date Analyzed Version

% Survival Comparison 01-6976-7512 01-6976-7512 16 Feb-06 3:00PM CETiSv1.1.2
Method At H Data Transform Zeta || NOEL LOEL Toxic Units Chv PMSD
Equal Vadancs t Two-Sample C>T Angular (Comrected) <100 100 N/A 6.07%
Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision{0.05)

Control Sed 100 5.87000 2.13185 0.0024 0.08243 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic  P-value Decision(0.05}

Between 0.0720885 0.072089 1 32,18 0.00477 Significant Effect

Error 0.0089594 0.002242 4

Total 0.08105894 0.0743315 5

P—— e —

ANWA Assumptions %
Attribute Test Statistlc Critical P-Value Declsion(0.01)

Varlances Variance Ratio F 1515175000  199.,00000  0.00000 Unequal Varancas

Distribution Shapiro-Wilk W 0.81374 0.07784 Normal Distribution

e ___________ "~ -

Data Summary Original Data Transformed Data
Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Controt Sed 3 0.90000 6.90000 0.90000 0.00015 1.24905 1.24905 1.24905 0.00018
100 3 0.73333 0.70000 0.80000 0.05T74 1.02982 0.99118 1.10715 0.08697
Graphics
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Page tof 1

Report Date: 16 Feb-06 3:02 PM
CETIS Test Summary Test Link: 10-6481-1341/B154204cea
I Nematode 24 hour Acute test CH2M Hill |
Tést No: 04-3389-1423 Test Type: Nematode Survival Duration: 24h
Start Date: 13 Feb-06 08:30 AM Protocok: ASTM E2172-01 (2001) Species: Caenorhabditls elegans
Ending Date: 14 Feb-06 08:30 AM Dl Water: Source:  In-House Cullure
Setup Date: 13 Feb-06 08:30 AM Brine:
- - - —
Sample No:  09-5315-2344 Code: B1542-04 . Client:
Sample Date: 15 Nov-05 - Material: Scil Project:
Receive Date: i Source:  Hanford
Sample Age: 90d Bh . Station;
Comments: J10DV2, E284601
- o e I L — — — — ———— —
Comparison Summary’
Analysis Endpoint NOEL LOEL Chv PMSD Method
09-5921-2719 % Survival L 100 >100 NZA 7.58% Equal Variance { Two-Sample
——————————————————————
% Survival Summary
Conc-% Control Type Reps Mean Minimum Maximum SE SD cV
0 . Control Sed 3 0.20000 0.90000 0.80000 0.00000 0.00000 0.00%
100 3 0.83333 0.80000 0.90000 0.05774 .
% Survival Detall
Conc-% Control Type Rep1 Rep 2 Rap 3
0 Control Sed 0.80000 0.90000  0.90000 v/
100 0.80000  0.80000 0.90000 >

- 3 0 -
000-092-101-1 CETIS™ v1.1.2revl Analyst: - Approval:



Comparisons: Page 1of 1

. D ' Report Date: 18 Feb-06 3:02 PM
- CETIS Analysis Detail . Analysis:  09-5021-2719/B154204cea
l Nematode 24 hour Acute test CH2ZM Hiil I
Endpoint Analysis Type Sample Link Control Link  Date Analyzed Version
% Survival Comparison 10-8481-1341 10-6481-1341 168Feb-063:02PM CETISv1.1.2
D — T ——
Method Alt H Data Transform Zota || NOEL LOEL Toxic Units Chv PMSD
Equai Variance 1 Two-Sample C>T Angular {Correcled) 100 >100 1 N/A 7.58%
Group Comparisons
Control vs Conc-% Statistic Critical P-Value MSD Decligion(0.05)
Control Sed 100 2 2.13185 0.0581 0.10083 Non-Significant Effect
ANOVA Table
Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between 0.0134232 0.013423 1 4.00 0.11612 Non-Significant Effect
Emor 0.0134232 0.003356 4
Total 0.02684637 0.016779 3
ANOVA Assumptions
Altribute Test Statistic Critical P-Value Decislon(D.01)
Variances Variance Ratio F 22687528000  196.00000 0.00000 Unequal Variances
Distribution Shaplro-Wilk W 0.81374 0.07784 Normal Distribution
Data Summary Original Data Transformed Data
Conc-% Control Type Count Mean Minimum Maximum 8D Mean Minkmum  Maximum SD
0 Control Sed 3 0.80000 0.80000 0.80000 0.00015 1.24905 1.24505 1.24605 0.00016
100 3 0.83333 0.80000 0.50000 0.05774 1.15445 1.10715 1.24905 0.08192
Graphics
1 0.1
0. - + Py
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WASHINGTON HANFORD CLOSURE CRO$3 REFERENCE

DATE

10/31/2005
11/08/2005
11/14/2005
11/16/2005
111152005
11/16/2005
11/21/2005
11/28/2005

12/06/2005

SDG

E2748
E2801
E2831
E2846
E2847
E2857
E2877
E2897

E2053

CLIENT ID

J10DW4
J10DV4
J10DT8
J10Dv2
J10DV1

J10DV3
J10DVe
J10LJ5

J10DTH

SAMPLING LOCATION

600-131

PIT 23

Upland Backfill Elevated-100-F-2

Upland Native Reference-Ceniral Plateau
Upland Backfill Low-116-DR-18&2

Upland Native Elevated-JA Jones
Riparian Elevated-Site # 3 Upriver 100-D
Riparian Low-Site # 10 Downriver 100-D

Riparian Reference-Site # 13 Vernita Bridge

-32-



APPENDIX B
REFERENCE TOXICANT DATA SHEETS
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_CHMHIl

NEMATODE TOXICITY TEST SURVIVAL DATA

Client __QA/QC Beginning, Date_1-2 306 Time {330
Sample Description Cu as CuClxH,0 Lab ID#: B 02203 Ending, Dae__/~2¢/ - 4 Time _{1:30
Species: Caenorhabditls elegans TD#: Nem Dps
Test Initiation: Tech:  Tech: N’J' Time: /33D Test Termination:  Tech:  Tech: l\l(r Time: | ‘ v
Start | #elive | #dead
Chamber| Count | found | found
Number 0 24hr | 2dhr | Comments:
1 o | \0 (e
2 w | o [4Q
3 o | o [H
4 0 {1010
5 10 o | ©
6 0 | T 15
7 0|0 Y
8 w |2 |8 '
9 w | L |4
10 10 4 J
1] 10 (0] e
12 w5 1S
13 o |4 |
14 10 | 'O 0
15 10 | j0 0
Endpoint LCS0 Cusum Charl Limils Task Manager £, | | S}/w\ :)o’/m ST
Survival a98.2 S22 o 1200\ Projsct Manager

o // A

/// S

.—34_



~CHM

"ODE TOXICITY TEST SOIL QUALITY AND TEST CHA}

"R ASSIGNMENT DATA

Client QA/QC Tech.  OHrs_NJ 2 [V Beginning, Date {-23 -0 Time 153
Sample Description sec below Time 0Hrs_J330 24 Hs_ 13D Ending,Date__ 1 ~24-0b Time |/ A2
Test Specii Caenorhabdiris elegans 1D#: Nem
LabID K-Medium pH % Moisture Temperature (°C) " |Cotnments:
0 hr 24 hr Ohr Ohr 24 hr
LabControl (5. 5 5.7 NA 4.9
OmgLCy [S.2 | 5.0 NA i7.9
somgcu |52 | ¢ B NA 20.0
7
(00mgLCu 5.1 4.9 NA 20|
v
somgLce |48 | 4. NA 20\
Chamber Chamber Chamber
Lab ID Field ID Replicate  # Lab ID Field ID Replicate  # Lab [D Field ID Replicate  #
Lab Control " K-medium A 15 250 mg/L Cu A 7
Lab Control K-medium B 10 250 mg/L Cu B 13
Lab Control K-medium C 4 250 mg/L Cu C 8
10 mg/L Cu A 5
10 mg/L Cu B 14
10mg/L Cu C 1
50 mg/L Cu A 2
50 mg/L Cu B 3
50 mg/L, Cu < § -
100 mg/L Cu A 11
ﬁ'bo mg/L Cu B 9
{00 mg/L Cu c 12




Page tof 1

- ' Report Date: 26 Jan-06 2:57 PM
CETIS Test Summary Test Link: 18-9490-9699/rc6a005
[Nematode 24 hour Acute test CH2ZM Hilt I

Jost No: 03-9544-7078 Test Type: Nemaiode Survival Duration: 22h
Start Date: 23 Jan-06 01:30 PM Protoco): ASTM E2172-01 (2001) Specles: Caenorhabditis elegans
Ending Date: 24 Jan-06 11:30 AM Dil Water: Source:  In-House Culture
Setup Date: 23 Jan-06 01:30 PM Brine:
Sample No:  13-1507-4495 Material: Copper Client:
Sample Date: 23 Jan-06 Code: 1B033-08 Project:
Recelve Date: 26 Jan06 0255 PM . Source; Reference Toxican!
Sample Age: 14h Station:
Comments: as CuSO4xSH20
e e e __]

Point Estimate Summary

Analysis Endpoint " % Effect Conc-mg/l.  95% LGL 95% UCL Method
07-3093 8444 % Survival 50 98.16186 67.39882 142.9662 Trimmed Spearman-Karber

e i S A —

% Survival Summary

Conc-mg/l.  Control Type Reps  Mean Minknum Maximum SE 8D cv

0 Dilution Waler 3 0.96667 0.90000 1.00000 0.03333 0.05774 5.97%
10 3 1.00000 100000 ° 1.00000 0.00000 0.00000 0.00%
50 3 0.63333 0.60000 0.70000 0.03333 0.05774 9.12%
100 3 0.56667-  0.50000 0.60000 0.03333 0.05774 10.19%
250 3 0.20000 0.00000 0.40000 0.11547 020000 100.00
% Survival Detall

Conc-mg/l. Control Type Rep1 Rep 2 Rep 3

0 Diution Water 1.00000  0.90000  1.00000
.0 1.00000 1.00000  1.00000
50 0.60000 0.60000 0.70000
100 0.60000 0.60000 0.50000
250 ' 0.00000 0.40000 0.20000

._3 6 -
000-092-101-1 CETIS™ v1.1.1 revC Analyst;_ D~ Approval:




Spearman-Karber: Page 10of 1
. ' Report Dats: 26 Jan-06 2:57 PM
CETIS Analysis Detail Analysis: 07-3093-8444/rceal05
| Nematode 24 hour Acute test CH2M Hill
—
indpoint Analysis Type SamplelLink ControlLink Date Analyzed Version
% Survival Trimmed Spearman-Karber 18-5400-96959 15-84090-9699 26 Jan-06 2:57 PM  CETISv1.1.%
Spearman-Karber Options X Point Estimates
Threshold Option  Lower Threshold  Trim 13 EC501.C50 95% LCL 95% UCL
Control Threshold 0.03333334 20.34% 1.991943 0.08164523 | 98.16185 67.39882 142,95620
Data Summary Calguiated Variate{A/B}
Conc-mg/ Control Type  Count Mean Minimum Maximum SE SD A B
0 Dilution Water 3 0.56657 0.80000 1.00000 0.01179 0.05773 29 30
10 3 1.00000 1.00000 1.00000 0.00000 0.00000 30 30
50 3 0.63333 0.60000 0.70000 0.01179 0.05773 18 30
100 3 0.56667 0.50000 0.60000 0.01179  0.05773 17 30
250 3 0.20000 0.00000 0.40000 0.04082 0.20000 6 30
01
000 1 T T | R G |
0 50 100 150 200 50 0
Conc-mo/fL

000-082-101-1 CETIS™ v1.1.1 revC

Analyst:__ P~

37~
Approval;
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Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RCO51-3  [roee L of 1
ICollector Companv Contact Teleohone No. Proicet Coordinator . k

L. COLLOM JOAN KESSNER 375-4683 KESSNER, JH PriceCode 8Y, Data Turnaround
rolect Designation Sampline Location SAF No, i . 45 Da s

100 & 300 Area Component of the RCBRA - Incremental So |  600-131 RC.051 Alr Quality [ ] y
Ice Chest No. Field Lozbook No. COA Method of Shipment

EL-1596 BESRAS6520
Shipped To Offsite Property No. Bifl of Ladmg/Air Bitl No.

CHIMHILL _ __A060151 —_— — et b et L
POSSIBLE SAMPLE HAZARDS/REMARKS ‘
NONE Preservation None Foet

GP PG
Type of
Special Handfing and/or Storage ype of Container |
NONE . No. of Container(s) ! B
. 1000z 2000F 2.1
Yolume '-r‘oac7 }‘B [cs
Sccieem(l)in | Soi Plot
Specil Toxicily
SAMPLE ANALYSIS e fd et
! Asru BT

(-1~ 0S LAC
. Sample No- Matrix * Sample Date Sample Time
seove- J10DWY SOIL [0-31-04 153D

J108w0- SOIL
JeBwW SOIL
Chiiiiac SOIL
| J1ﬂB‘|¥3‘ SOlL
C@NQF POSSESSJPN : Siga/Priat Names SPECIAL INSTRUCTIONS Matrix *
) - {1} Particle Size (Dry Sieve) - D422; Moistwrs Cantert - D2216; TOC - 9060; pH (Soll) - 9045;
At ’L[* OS@’W %M / / 03’ /0 S Nitrogen by Kjeldali - 351.2: Ammonia - 350.3: IC Awions - J00.0; Percent Solids( e
linuished ByRemoved Erom Date/Tiwe Rectived BySiored In DateTime : SinSinige
Bioasay 0 ® B/is¥a -ol -
|nena,q.m ByRemowed From Datc/Time Received BySiored n Dase/Time o
DLmDron Ligubis
IRdﬁzqu’:h:d By/Removed From Dete/Time Inuw BySired In Date/Time TeTime
Ualiged
In:ﬁmismd By/Removed From Date/Time sysww In Daw/Time o
Relinquished ByRemnoved From Date/Time Ikmwed By/Stored In Date/Time
LABORATORY | Received By Tide roor—
SECTION
L FINAL SAMPLE | Disposal Method Disposed By Date/Time
srosiTiON '

BH-EE-011 (08/729/2005)
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Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-0514 ]1’““- 1 oof 1
Collector Company Contact Telephone No. Proiect Coordinator .

L COLLOM JOAN KESSNER 375-4688 KESSNER, JH Price Code 8L, Data Turnaround
roiect Designation Samoling Location SAF No. ; . 45 Days
100 & 300 Area Component of the RCBRA - Incremental So PIT 23 RC-051 Alr Quality (] ¥

Ice Chest No. Field Loebook No. CoA Method of Shipment
EL-1596 BESRAS6520
Shipped To Offsite Property No, Bill of Ladineg/Air Bill No.
| CH2MHILL =~ . A060151 T e
POSSIBLE SAMPLE HAZARDS/REMARKS
NONE Preservation Nooe Nonaz
GP PG
T tah
Special Handling and/or Storage Ype of Contalner
NONE No. of Contriner(s) ! ! ran
1000% -3000g" )
Volume D09 § “,%
Sccuem(1)in [ Sod Plork
Special Towicky
SAMPLE ANALYSIS il Foctodatioee]
Toxicky
ASTM ENT2
Sampie No. Matrix * Sample Daie Sarpke Time P/ -89S S e e T P
J100v4 SOIL h-4-o0s [[ioe |
J10DV5 SOIL
J100ve sSOiL
JIODVT SOIL
J10DV8 SOIL
CHAIN OF POSSESSION Sign/Print Na SPECIAL INSTRUCTIONS Matrix *
N : Date/Time This chaii of custody form documenis the transfes of bulk field callected soils o the CH2M Hll .
-Gy /2.8 Corvallis Isboratory for inerementa! preparation and akiquoting. . SEeSaters:
Date/Time (1) Palicle Size (Dry Sieve) - D422; Moisture Content - D2216; TOC - 9060; pH (Soil) - 9045; SeSiniy
Nitrogen by Kjeldaltl - 351.% Ammonia - 350.3; IC Anioss - 300.0; Percent Solids :.;:u
DatelTime | \o$ . 002
R \ \0 o ﬁ R m.-num
Date/Time pa P W oi? T
e : e
Relinquished B ved Fra Date/Time Received ByStored 1 Daie/Time . -
l eling y/Remn m I n blohu7 iD= B/ﬁ"/ﬂ-va A XaQther
Relinquished By/Renpved From Date/Time l&m«l Bwtored In Date/Time
LABORATORY | Reccived By Title Dal¢/Tiue
SECTION
fFTMAL SAMPLE | Disposal Method Disposed By Datc/Time
POSITION .

BHI-EE-011 (08/29/2005)
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Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-9 I"’*’ Loof )
Collectar ' Comnanv Contact Telenbone Na. Proicet Coordinator i
1. COLL.OM JOAN KESSNER 375-4688 KESSNER, JH Pricc Code 8L, Data Turnaround
Profcct Designation Sampliug Location SAF No. Air Quality 45 Days
100 & 300 Arcs Component of the RCBRA - Incrememal So | Upland Backiill Llevated-| 00-F-2 RC-051 uality
Ice Chiest No, Field Losbook Ne. CoA Method of Shipment
EL-1596 BESRASGS20
Shipncd To Offsite Proacriv No. Bill of Ladine/Air Bill No.
CHZMHHLS. A A0GD1S|
POSSIBLE SAMPLE HAZARDS/REMARKS 7
Potentially Radioactive, Prescrvation Nome o
G P/G
. T {C i
Special Handling and/or Storage ype ol -ontminer |
NONE No. of Container(s) !
Yolume 10008 ‘10027
Seeiiem{l)im | SoR Plaat y
Special | Yaciy
SAMPLE ANALYSIS gm
Toxicity
ASTM B2
Sample No. Matrix * Sample Date Sample Time |, - 934[0 ¢ e s
J10DT8 SOIL JliHies | 11:zi | !
CHAIN OF POSSESSION _Slgn/Print Names SPECIAL INSTRUCTIONS Matrix *
' oy i)l s IR K ﬂ RS R o oo e =
- rticle Size { ieve) - D472; Moisture Content - D2216: = 9060; pH 1Soil) - 9045;
”ﬂ £ 1A /7 4 /M‘ rogen by Kjeldahi - 351.3; Amanowia - 350.3: 1C Awions - 300.0; Perceu Sokids o
DarefTime Receivgd By/Storcd n 74/ ShaSnape
PP’«’(‘ - B{‘ow.7 = B/S¥a-03 e
Retinquished By/Romoved From Date/Time Received ByrStored In Date/Tie - el
y OLaDoan Liqoids
Refinquished ByResoved Fram Dolc/Tane Received BySiored In Date/Time hisdeord
L Ligwld
R VaVoyetmion
chlﬂlqmsl;ed By/Removed Frum Date’Time lReeewtd ByfStored In Date/Time X~
wmmm ByRemoved From Drakef Time Ikcccivcd By/Stored In Dote/Time
LABORATORY | Reccived Dy Tille Paw/Time
SELTION o
TFINRESAMPLE, | Disposs) Menaid Disposcd By Nate/Time
DISPOSITION

BHI-EE-011 (08/22/2005)
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Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC051-15 [Pae L or 'L}
ollector Company Contact Tclephone No. Project Coordinator -
L. COLLOM JOAN KESSNER 375-4688 KESSNER; JH Price Code 8, Data Turnaround
Proicet Designation Samplinz Location SAF No. Air Quality 45 Days
100 & 300 Area Component of the RCDRA - Incromental So Upland Native Reference-Central Plateau RC-051 T
Jce Chest No. ' Field Logbook No. COA Mcthod of Shipment
EL-1596 BESRAS6520
Shipped To OfTsite Property No. Bill of Ladine/Alr Bill No.
CHIMHILL . A . A060151 ; N
POSSIBLE SAMPLE HAZARDS/REMARKS
. None
NONE Preservation Nose
oF PG
f Contai
Special Handling awd/or Sturage Type of Container n .
NONE No. of Container(s)
Yolume
SAMPLE ANALYSIS
Sampie No. Malrix * Sample Date Sample Time ; ! T A
J10DV2 SOIL 1-15-05 | L9000 \ i
CHAIXN OF POSSESSIO Sign/Print Names SPECIAL INSTRUCTIONS Mavix *
This chain of custody form documents dre oasfir of bulk fisld collected soils 1o the CH2ZM Hill s~sai
Corvallis tat y for | preparation and aliquating. S Sokeers
. sonsa
Dare/ T {}) Panticle Size {Dry Sieve) - D422; Moisture Content - D2216; TOC - 9060 pH (Soil) - 9045; ﬂ-m:c
/ / ik 0 by Kjeldahi - 351.2; Amunoria - 350.3: 1C Anions - 300.0: Percem Sofids W = Waier
/7.2 4 0-0i
n -+ :
Dare/Time 793, B’ fb /5—‘/3. o Derem Sots
- - DL=Drun Liquids
Refinquished By/Removed From Date/Time  |Received BySiored in Dae/Tirwe hdes / 10 = ?l il
. . Vovepasion
Relinquished ByRemoved From Date/Time Received By'Stored In Date/Time XeOrher
elinquishcd By/Removed From Daie/Time eived By/Stored In Daw/Time
LABORATORY | Reccived By ik Date/Time
SECTION
FINAL SAMPLE | Disposal Method Disposed By Datc/Time
I ITION

é]"h Eon (08/29/2005)
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| Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-12 |Pue L of I
_ Colleetor Comoanv Contzet Telenhone No. Proicet Coordinator \
i L. COLLOM JOAN KESSNER 375-4688 KESSNER. JH Price Codc 8L Data Turnaround
Proiccr Desigoation Sampling Location SAF No. Alr Quality 45 Days
100 & 300 Area Component of the RCBRA - Incremental So Upland Backfill Low-116-DR-18&2 RC-051
Hee ChestNo. Field Logbook No- COA Method of Sipment
EL-1596 BESRASG520
Shioned To Offsite Property No. Bill of Ladine/Air Bil) No.

CHZMHILL . A060151 i A )
POSSIBLE SAMPLE HAZARDS/REMARKS )
NONE Preservation Nowe Nove

GrP PG
T { Contzl
Special Handling and/or Storage Jpel SonRne | -
NONE No. of Container(s)
Volume 1000z Ltaoa1
SAMPLE ANALYSIS
Samplc No. Matriz * Sample Dare 3 Rk R S W S e G e
J100V1 soiL =i5-4S 120408 I i
CHAIN OF POSSESSION are | Sign/Priat Names SPECIAL INSTRUCTIONS Mairix *
Refinguished By/Reqpoved From (. me T Reccived By/Stored [n DateTime « This chain of cusiody form documenks {he aasher ofbulk fleld colleeied soils to the CEHRM Hill szt
Te Lf!?)é = Corvallis laboratory for inet 1ps jort and aliquoting SExSosincnt
. { [ | . 4l V4 F A $0aSetid
imqnished By R d From DawsTime Royti L g (1) Particle Size (Dry Sigve) - D422; Moistore Comei - 02216; TOC - 9060: pH (Soil) - 2045; StaShedze
7 1 -l le "6 /ﬁz‘/ /ﬂ / Nirogen by Kjeldahl - 351.2; Ainmonia - 350.3: IC Anions - 300.0; Percent Solids :’_;:"‘"
s - e
Refinquitiicd By/Remeved Front Daie/Tine Receiféd By/Siored In Date/Time /M' A - Amie
"y Bivonoay £ = B/5Ha-0S i,
Relinquished ByrRemoved From Date/Tine Rectived BySiored In DateTime o
Labiguid
VoY -
‘tiz!im'nm ByRewoved From Date/Tane {Received ByrSueed n Dase/Tine xona
@m ByRenoved From DaserTime Recsived By/Stored In DateTime
LABORATORY | Received By Title™ Date/Time

SECTION
FINAL SAMPLE | Disposal Mcthod Disposed By Date/Time
DISPOSITION

Lyl

BHI_-GiFm 1 (D8/29/2005)
I
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Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-16 ]Nsc 1 oof
ICollector Companv Contact Telcohone No. Proiect Coordinator
1. COLLOM JOAN KESSNER 375-4688 KESSNER, JH Price Code 8], Pata Furnaround
Proicct Designation Sampling Location SATF MNo. Air Quality | 45 Days
100 & 300 Arca Component ol the RCBRA - Incramantal So Upland Native Elcvated-1A Jones RC-051 L
Tce Chest No. Ficld Lagbook No. COA Method of Shipment
EL-159 BESRAS6520
Shinned To Offsite Property No. Bill of Lading/Air Bill No.
_CH2MHILL. o 1. Aoe0lst - - - e mmpe e g e . e -
POSSIBLE SAMPLE HAZARDS/MREMARKS [ |
NONE . Preservation Nowe Pone
G PG
: f Contai
Special Handting and/or Storage Type of Cantainer 1
NONE No. of Container(s) !
Yolume 1900g "l”‘j
Sec men(1}in | Soi Plaw
. Spocial Yoxicky
SAMPLE ANALYSIS el i ob it

Sample No. Maurix * Satrple Date Ssmple Time ‘“ REs -’J:;—'. B *_‘ _’;:,:
J100V3 soiL nheles | 5272
A
CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix®
R eme Doic/Time | 147 Received B This chain of custody fonn documents the transfer of bulk field collected soils 1o the CH2M Hill
" , o Sa).’_,’zg N A Corvalifs laboratory for fcremenal preparation and aliquoting. b
DmcfTime 4 [Received Dawe/Time {1} Particle si_u (Dry Sieve) - D422; Moisture Comtent - D2216; TOC - 9060; pH (Soil} - 9045; m
, A /A /205 D5 | Niroges by Kjeldahi - 351.2; Ammonia - 350.3; IC Anious - 300.; Percent Solids e
Received B In Date/Thme &bﬂM«.Z 0 = B/S"/a-o(l S
DwOvum Liquids
r.clinqﬁ.ﬂnd By/Removed From Daio/Tine laeum:d By?Stored In Date/Time ToTiowe
L 7 5333::;..
Relinquished By/Removed From Dato/Time (R:uiwd ByvStored t Date/Time X-Giher
Relinquisied ByRemoved From DuteTime IReceived ByfStoed In . Date/Time
LABORATORY | Roceived By Tile Date/Time
SECTION
FINAL SAMPLE | Disposal Method Disposed By DawTime
POSITION

BHI'EE-011 (08/29/2005)
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Washingron Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC051-11 [Pssc 1| of 1
Collcctor Comnanvy Contsct Telenhone No. *| Proieet Coordinator
L. COLLOM JOAN KESSNER 375-4688 KESSNER, JH PriecCode 8, Data Turnaround
Project Desienation . Sampling Location SAF No. Air Quality | 45 Days
LOC & 300 Arca Component of the RCBRA Incremental So Riparian Elevated-Site #3 Upriver 100-D RC-051 Yo
Iec Chest No. : Fleld Loghook No. COA Method of Shinmenl
EL-1596 BESRAS6520
Shipoed To Offsite Proverty No. Bilt of Ladinz/Air Bil! No.
CH2ZMHILL e ok ADGOMST [ e imeee . -
POSSIBLE SAMPLE HAZARDS/REMARKS , ) ) [ T
NONE Preservation e Hone
. G/P PG
Typeof tai
Special Handling and/or Storage of Container |
NONE , No. of Container(s) !
1000g 300 | LT
Volume ‘100“? l‘-z!— J‘S
SAMPLE ANALYSIS
Sampile No. Matrix * Sample Date Sample Time
J10DV0 : SOIL J\-2y-0 5 (o0
CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix *
’ d Dal Received BySwored In Dawe/Time This ¢hain of custody form documents the transfer of bulk feld colleeted soils to the CH2ZM Hill i
. m [ t i.j > Corvallis laboratory for incremental preparation and afiquotiug. ol
204 3 St
q-.20 vid B ot i (1) Particle Size (Dry Sieve) - D422; Moisture Content - D2216; TOC - 9060: pH (Soil) - 9045; SShuige
b /44 ' J"' Nitrogen by Kjckiall - 351.2; Ammoais - 350-3; IC Anicas - 300.0; Percent Solids :_;;‘W
"~ [Received BftSuwred in o 270/ ' 5+ Orem st
Bisassey Z0 = B/EH2 - 07 B L
Received By'Stored In Date/Time : Wiewine
LLigwid
Ye¥eyaation
klclinqui.d:ed By/Romoved From Date/Time Received By/Stored In Date/Time XeQiher
Relinquished By/Removed From Date/Timie —Ikze:m:d By/Stored In Date/Tinwe
LABORATORY | Reccived By Title Date/Time
SECTION :
INAL SAMPLE | Disposal Method Disposed By Date/Time
DISPOSITION

BHI-EE-G  20/2005)



5. X897 E 297

Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-20 [Pue L of &
Collcctor Companv Contact Teleohone No. Proicct Coordinator B
L. COLLOM JOAN KESSNER 375-4688 KESSNER, Ji Price Code 8. Data Turnaround
Proicct Designation Sampling Loeation SAF No. Air Quality !’} 45 Days
100 & 300 Arca Component of the RCBRA - Ineremnental So Riparian Low-Site#1Q Downriver 100-D RC-051 i
lce Chest No, Field Loghook Ne. COA Mecthod of Shinment
EL-1596 BESRAS6520
Shioocd To Offsite Property No. Bill of Lading/Air Bill No,
JLHaMHRL e | AOSOISE e S S
POSSIBLE SAMPLE HAZARDS/REMARKS )
NONE Praservation None None
GP PG
T tai
Special Handling and/or Storage ype of Container ; -
NONE No. of Container{s)
Vomme 1000g 4000g
Secitem())in | Soft Phinl
Spesia Torichy
SAMPLE ANALYSIS Pinniaanll wiivdiord B
D> Yoxiciy
C;( \'1:{ ASTM E2172
VAR \
Sample No. Maix * Sample Date Sample Time |75 oo | s e 7 A o e s | -
J10LIS SOiL 1}-2.%<5 @‘\— } 14
/49
CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix *
finquished B ved Fmﬁ;ﬂmwm Received By/Stored Date/Time | Tiris etain of custody form docaments e translor of bulk fickd ¢ollested soils to the CHZM Fill sott
“"2' "OS bd"",_//'-lf“'r /; 3 :’Conmlﬁilabmmformmmprqnnmudnlmmm; m.
cli By/Renoved Dasy/Time Received B: In Date/Time (1) Fanticle Size (Dry Sieve) - D422; Moisture Coment - D2216; TOC - 9060; pH {Soil) - 5045: St
Nivogen by Kjeldahl - 351.2; Ammonia - 350.3; [C Anions - 300.0: Percent Solids ;"_;:"'
Refinquished ByfRemoved From Date/Tin |nmemd ByStored In Date/Time o 2
. SiaDrn Liguids
Relinquished By/Removed From Daie/Time By/Stored In Date/Time gth% ZQ = 6/5-4& - og :::.I';
Vvetin
[kelhaquisrnd ByRemoved From Dare/Time lneeme.i By/Stored in Dae/Time XeOdr
!i,wm By/Removed From Date/Time ]Recewed ByStored [n Date/Time
LABORATORY | Received By Tite Date/Time
SECTION
FINAL SAMPLE | Disposal Meihod Disposed By DatefTine
DISPOSITION
I .. . W
BHHEE-0 3/29/2005)
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Washingron Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-6 [P 1 of 1
Collector Comoany Contact Telephone No. Project Coordinator R D
L. COLLOM JOAN KESSNER 3754688 KESSNER, JH Priece Code 81, ata Turnaround
Proicct Designation Sampling Location SAF No. Air Quality [ 45 Days
100 & 300 Area Component of the RCBRA - Incremental So Riparian Reference-Site #13 Vemita Bridge RC-051 : Lot
Tee Chest No. Ficid Logbook No. COA ] Method of Shibmnent
EL-1596 BESRASG6520
Shipned To Offsite Property No. Bill of Lading/Air Bill No.
CommLL o AOSOSY R
POSSIBLE SAMPLE HAZARDSIREMARKS
NONE Preservation owe Fons
P PIG
Type of Container
Special Handling and/or Storage T = - I 4
NONE No. of Container(s) @ 1’ Y
1000g ~oteg~ |, AS
Yolzme Yo ooy V¥
Seeiam (1Yin |  Sod Fleat
Spm?l Toxicity
SAMPLE ANALYSIS el P ndeliarsd
: Taxicy
ASTMEIT2
Sampic No. Matrix * Sampic Date Sample Time | 7 C e oo TS 5
J100T9 SOIL 12=6-05 | | .cO x| X -/
CHAIN OF FOSSESSION sigmmm Names SPECIAL INSTRUCTIONS Matrix *
is chai form docutents the tratsler of bulk ficld cottected soils 1o the CH2M Hill
uu\:d ByRemoyed From Date/Titoe é‘“‘ ""m.‘!"‘hﬁ"“"”h. ] o $aet
‘ ‘ _thu g} Z.- ‘r A \_{‘_‘\L .__.—-} orva tory for incrementa] preparaion and aliquoting. EE=Sedmen
From Received Date/Time (1) Pmticle Size (Dry Sieve) - D422; Moisture Coutent - D2216; TOC - $060; pH (Soil) - 9045; aSidye
i ,3_ 5 9y é% %: é Lodons A2 G5 A mwbymewanl-ssn.z; Ammooia - 350.3: 1C Anions - 300.0; Percent Solids - i
ished By/Removed From Dute/Time llla::i\nda Tn Date/Time L
. . D=Deam Liguich
[Relinquished By/Removed From Date/Time il\nlwdbylsundln Date/Time ﬁ/e 6144‘7 o = 23 /S HA ~ O ? .
VaVegunion
Relinguished By/Removed From Date/Time chcci'ved By/Stored In Date/Time XeOtuar
{mm..;,u ByRemoved From Date/Time Received By/Siored tn Date/Time
LABORATORY | Received By Tite Date/Time
SECTION
FINAL SAMPLE | Disposal Method Disposed By Date/Time
ITION

-t
BHHEE-0 W25/2005)
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CH2M HitL

Appllied Sclences Lobomatory
2300 NwW walnut Bive
Corvalls, Ot

97330-3538

. CH2MHILL P.O. Box 128
- Applfed Scisnces Laboratory Corvalls, OR
97339-0428
Tol 541.752.4271

February 6, 2006 Fax 541.752.0276
Washington Closure Hanford
336761.A0.ZZ

RE: Laboratory Report for Washington Closure Hanford
Applied Sciences Laboratory Reference No. E2953

Joan Kessner/WCH:

On December 06, 2005, CH2M HILL Applied Sciences Laboratory received one sample with
a request for analysis of selected parameters. All analyses were performed by CH2M HILL
unless otherwise indicated below.

The analytical results and associated quality control data are enclosed. Any unusual
difficulties encountered during the analysis of your samples are discussed in the case
narrative. This data package meets standards requested by client and is not intended or
implied to meet any other standard.

CH2M HILL Applied Sciences Laboratory appreciates your business and looks forward to
serving your analytical needs again. If you should have any questions concerning the data, or
if you need additional information, please call Elizabeth Tepper at (541) 758-0235, extension
3127.

Sincerely,
Elizabeth Tepper
Analytical Manager

REBH Vil

Enclos
nelosures FEB 2006

PAGE 1 of 75



CLIENT SAMPLE CROSS-REFERENCE

CH2M HILL Applied Sciences Laboratory Reference No. E2953

Date Time
Sample ID Client Sample ID Collected Collected
E295301 J10DTS 12/06/2005 16:00
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Applied Sciences Laboratory
Organic CLP and CLP Like Data Qualifiers

U The analyte was analyzed for, but not detected above the reported sample quantitation
limit.

J The analyte was positively identified; the associated numerical value is the approximate
conceniration of the analyte in the sample.

[8)] The analyte was not detected above the reported sample quantitation limit. However, the
reported quantitation limit is approximate and may or may not represent the-actual limit
of quantitation necessary to accurately and precisely measure the analyte in the sample.

N The analysis indicates the presence of an analyte for which there is presumptive evidence
to make a “tentative identification”.

NJ The analysis indicates the presence of an analyte that has been “tentatively identified”
and the assoeiated numerical value represents its approximate coneentration.

P The primary and confirmation analyte result recoveries do not match.

E The analyte was positively identified; the associated nuinerical value exceeded the
instrument calibration range.

R The sample results are rejected due to senous deficiencies in the ability to analyze the

sample and meet quality control criteria. The presenee or absence of the analyte cannot
be verified.

Inorganic CLP and CLP Like Data Qualifiers

U The analyte was analyzed for, but not detected above the reported sample quantitation
limit.
B The analyte was positively identified; the associated numerical value is the approximate

concentration of the analyte in the sample.

ul The analyte was not detected above the reported sample quantitation limit. However, the
reported quantitation limit is approximate and may or may not represent the actual Hmit
of quantitation necessary to accurately and precisely measure the analyte in the sample.

E The analyte was positively identified; the associated numerical value exceeded the
instrument calibration range.

N The matrix spike/matrix spike duplicate recovery for the analyte is outside of acceptance
criteria——qualifier is applied to the native sample only.

R The samiple results are rejeeted due to serious deficiencies in the ability to analyze the
sample and meet quality control criteria. The presence or absence of the anaiyte cannot
be verified.

GAREPORTS\CLP Data Qualifiers.doc



AMMONIA
METHOD EPA 350.3



CASE NARRATIVE

AMMONIA
Analytical Method: EPA 350.3 Batch No.: E2953
Lab Name: CH2ZM HILL Applied Sciences Lab Contract #.: 336761.AD.ZZ
Project Name: Washington Closure Hanford Prime Contractor.;

Il

L

Reported by:

Holding Times:
All acceptance criteria were met.

Anajysis:

A.

Calibration:
All acceptance criteria were met,

Blanks:
All acceptance criteria were met.

Matrix Spike/Matrix Spike Duplicate{MS/MSD)

All analyses were performed in accordance with standard operating procedures.

Laboratory Control Spike(I.CS}
All acceptance criteria were met.

Duplicate Sample(s):

All analyses were performed in accordance with standard operating procedures.

Analvytical Exccptions:
None.

Samplipe Equipment:

None.

Dog¢umentation Exceptions:

None

I certify that this data package is in compliance with the terms and conditions agreed to by the client and CH2M
HILL, both technically and for completeness, except for the conditions detailed above, Release of the data
contained in this hardcopy data package has been authorized by the Laboratory Manager or designee, as verified
by the following signature,

%%M U Teppen b 1|19 08

Reviewcd by: _ML M Date: ] ’/ 254 / O( o

\J Y



SAMPLE DATA
SUMMARY



SDG No.: E2953

Matrix: SOIL

GENERAL CHEMISTRY ANALYSIS DATA SHEET

1A-WC

Lab Name:

Field sample ID:

J100T9

CH2M HILL/LAB/CVO

Lalb Sample ID: E255301

Date Received: 12/06/05
Sample Analysis Date
CAS No. Analyte MDL PQL Resgult Unitg| DF Amount Method Analyzed
7664-41-7 Ammonia-N 0.541 2.03 6.17 mg/kg 1 1.007 G E350.3 12/720/05

ET060119-18:00-B2953-W

FORM I GEN CHEM




SDG No.: E2953

Matrix: SOIL

GENERAL CHEMISTRY ANALYSIS DATA SHEET

1A-WC

Field Sample ID:

SB1-1220

Lab Name: CH2ZM HILL/LAB/CVO

Lab Sample ID: SB1-1220

Date Received: /7
Sample Analysis Date
CAS No. Analyte MDL PQL Result| Q | Units| DF Amount Method Analyzed
7664-41-7 Ammonia-N 0.534 2.00 1.29| B | mg/kg 1 16 E350.3 12/20/05

ET060123-16:17-B295)-W

FORM I GEN CHEM




QCDATA
SUMMARY

_10._



SPG No.: E2953
Rnalysis Method: E350.3
Instrument Name: NONE

Initial Calibration ID: 122005NH3

2-wC
GENERAL CHEMISTRY INITIAL CALIBRATION DATA

Lab Name: CH2M HILL/LAB/CVO

Initial Calibration Date: 12/20/05 10:00

Concentration Units: mg/L

Std | Regp | Std| Resp | Std| Resp | Std | Resp | Std| Resp | Std| Resp | Std | Resp
Analyte 1 1 2 2 3 3 4 4 5 s & 6 7 7
Ammonia-N 0.10 150 1.0 96.3 | 10.0| 40.2 100 -16

ET060119-1B:00-E2953-W

PORM II GEN CHEM 3151013_




GENERAL CHEMISTRY INITIAL CALIBRATION DATA

8DG No.: E2853 Lab Name: CH2M HILL/LAR/CVO
Analysis Method: E350.3 Initial Calibration Date: 12/20/05 10:00
Instrument Name: NONE Concentration Units: mg/L

Initial Calibration ID: 122005NH3

Curve
Analyte Type r Q
Ammonia-N LNR 0.9999%

ET060119-18:00-B2953-W FORM II (Part 2) GEN CHEM E3_5f23_



2B-~-WC

GENERAL CHEMISTRY SECOND SOURCE CALIBRATION VERIFICATION DATA

SDG No.: E2353
Analysis Method: E350.3

Concentration Units: mg/L

Second Source ID: ICV-1220

Lab Name: CH2M HILL/LAB/CVO

Instrument Name: NONE

Initial Calibration ID: 122005NH3

Analyte

Expected

Found

%D

Ammonia-N

1

¢.938

~6.2

Comments:

ET060123-16:17-E2953-W

FORM II-B GEN CHEM

Ep5p.3



SDG No.: E2953

GENERAL CHEMISTRY CALIBRATION VERIFICATION DATA

Analysis Method: E350.3

Concentration Units: mg/L

Analytical Lot ID: 122005NH3

CCV #1 ID:CV1-1220

Lab Name: CH2M HILL/LAB/CVO

Instrument Name: NONE

Tnitial Calibration ID: 12200SNH3

cCv #2 IDp:Cv2-1220

CCVv #3 ID:CV3-1220

Analyte Expected | Found D Q |Expected | Found %D Expected | Found %D Q
Armonia-N 0.1 0.102 2.4 1 0.966] -3.4 1 0.915| -B.5
COMMENTS :
E350.3

ETD60L19~-18:00-82953-W

FORM II-A GEN CHEM




SDG No.: E2953

Analysis Method: E350.3

Initial Cal ID:

Matrix: (Soil/Watexr) SOIL

Instrument: NONE

122005NH3

3-WC

SOIL GENERAL CHEMISTRY METHOD

BLANK SUMMARY

Field Sample ID:

WB1-1220

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: WBl-1220
Date Analyzed: 12/20/05

Time Analyzed: 1120

THIS METHOD BLANK APPLIES TC THE FOLLOWING SAMPLES, MS, AND MSD:

CLIENT LAB DATE TIME
SAMPLE ID SARMPLE ID ANALYZED ANALYZED
05]BS81s51220 BS151220 12/20/05 1111
ag|JlooTe B295301 12/20/05 1129
COMMENTS :

BT060123-16:17-E2953-W

FORM III GEN CHEM

E350.3

_15_



S5DG No.: E2953

7-WC

GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE

Analysis Method: E350.3

Initial Cal ID: 122005NH3

Matrix: (Soil/Water) SOQIL

Instrument : NONE

Lab Name: CH2M HILL/LAB/CVO

LCS ID: BS1Slz220

Date Analyzed:

Time Analyzed:

1111

12/20/05

Concentration Units: mg/kg

QC Limits
Analyte Expected Found SR %R
Ammonia-N 20 18.8 93.7 BO-120

* values outside of QC limits

Comments:

ET060123-16:30-B195)-%

FORM VII GEN CHEM

£350.3] §—



SDG No.: E2953

Analysis Method: E350.3

Instrument:

NONE

14-WC

GENERAL CHEMISTRY ANALYTICAL SEQUENCE

Lab Name:

CH2M HILL/LAB/CVO

Lab Code: CVO

Analytical Lot ID: 122005NH3

CLIENT LAB DATE TIME
SAMPLE ID SAMPLE ID ANALYZED ANALYZED
01|cv1-1220 CvV1l-1220 12/20/05 1049
02jcvz-1220 Cv2-1220 12/20/05 1049
03]icv-1220 ICV-1220 12/20/05 1111
051B5181220 BS181220 12/20/05 1111
07)sB1~1220 SB1-1220 12/20/05 1120
081J10DT9 R295301 12/20/05 1129
15]cv3-1220 Ccv3i~1220 12/20/05 1226
COMMENTS :

ET060123-16:17-E2953-w

FORM XIV GEN CHEM

E350:3] 7~



. CH2MHILL

CH2M HILL
Applied Sciences Labortory {ASL)

Agpiled Schoces Laboratery 2300 NW Walnut Blvd.
. " P.O. Box 428
Corvallis, OR 97330-0428
Telephone: 541-752-4271
01/19/06 MDL. Study Report Fax: 541-752-0276
Analytical Method: E350.3 Instrument ID: NONE
Matrix: Soil Concentration Units: mg/kg
Analysis | Amt. Replicates Std.
Analyte Date | Spiked 1 2 3 4 5 6 7 8 Dev. | MDL
Ammonia 08/05/05 2 2.18 1.70 1.73 1.70 1.73 1.74 1.81 0.170 0.534

ET060119-18:00-E2933- W

__18.*



ANIONS BY METHOD EPA300.0

_19_



CASE NARRATIVE

ANIONS
Analytical Method: EPA300.0 Batch No.: E2953
Lab Name: CH2M HILL Applied Sciences Lab Contract #.: 334247.A0.77
Base/Command: Washington Closure Prime Contractor.:

I Holding Times:

All acceptance criteria were met.

II. Analysis:

A. Calibration:
All acceptance criteria were met,

B. Blanks:

All acceptance criteria were met.

C. Matrix Spike/Matrix Spike Duplicate Sample(s):
Samples were analyzed in accordance with SOP.

D. Laboratory Control Spike(.CS
All acceptance criteria were met.

E. Analytical Exception:

None.
F, Other:
" None.
1II. Sampling Egqujpment:
None.
Iv. Documentation Exceptions:
None

V. Icertify that this data package is in compliance with the terms and conditions agreed to by the client and CH2M
HILL, both technically and for completeness, except for the conditions detailed above. Release of the data
contained in this hardcopy data package has been authorized by the Laboratory Manager or designee, as verified
by the following signature.

<= : 2 )
Reported by: ! Date: z/3/26

*

Reviewed by: ;a:#‘% Date; z;/ 6’/0&

AFCEE FORM I-1 -20-



SAMPLE DATA
SUMMARY
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SDG No.: E2953

Matrix: SOIL

1A-WC

GENERAIL CHEMISTRY ANALYSIS DATA SHEET

Field Sample ID:

JlopT9

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: E285301

Date Received: 12/06/05
Sample Bnalysis Date
CAS No. Analyte MDL PQL | Result| Q | Units| DF Amount Method Analyzed
16887-00-6 |Chloride 0.0237| 0.488 12.8 wg kg 1 2.67 G| E3I00.0a 12/09/05
16984-48-8 |Fluoride 0.0212 0.488 0.757 mg/kg 1 2.67 G E300.0A 12/09/05
14797-55-8 |Nitrate-N 0.0183 0.488 22.5 my/kg 1 2.67 G E300.0A 12/09/05
14797-65-0 |Nitrite-N 0.0175 0.488 0.310] B mg/kg 1 2.67 @ E300.0A 12/09/05
14808-79-8 {Sulfate 0.0315 0.488 13.2 mg/ kg 1 2.67 G E300.0A 12/08/0%
DHOG0206-12 : 16-E2953 -W FORM I GEN CHEM -22-




SDG No.: E2953

Matrix: SoIL

la-wC
GENERAL CHEMISTRY ANALYSIS DATA SHEET

Field Sample ID:

SB1-1209

Lab Name: CH2ZM HILL/LAB/CVO

Lab Sample ID: SB1-1208

Date Received: !/

Sample Analysis Date
CAS No. Analyte MDL PQL | Result| Q@ | Units| DF Amount Method Analyzed
16887-00-6 |Chloride 0.0243] 0.500 0.130] B | mg/kg 1 2.5 ¢/ E300.0a 12/08/0S
16984-48-8 |Fluoride 0.0217 0.500 0.500| U | mg/kg 1 2.5 G E300.0A 12/09/05
14797-55-8 |Nitrate-N 0.0188 ¢.500 0.500] U | mg/kg 1 2.56 E300.0A 12/09/05
14797-65-0 |Nitrite-N 0.0180 0.500 ¢.500] U | mg/kg 1 2.5 G E300.0A 12/09/05
14808-79-8 |Sulfate 0.0323 0.500 0.520 mg/kg 1 2.5 G E300.0A 12/09/05

DMO60206-12: 16-E2953-W FORM I GEN CHEM -23-




QC DATA SUMMARY

_24_



SDG No.: E2953
Analysis Method:

Instrument Name:

Initial Calibration ID:

E300.0a

Ico

300A-070805

2-WC
GENERAL CHEMISTRY INITIAL CALIBRATION DATA

Lakh Name:

CHZM HILL/LAB/CVO

Initial calibration Date: 07/08/05 11:53

Concentration Units: mg/L

Std| Resp | Std | Resp | Std| Resp | Std | Resp | Std | Resp | Std | Resp | Std| Resp

Analyte 1 1 2 2 3 3 4 4 5 5 6 & 7 7
chloride 0.020{ 0.0061 | 0.10| 0.015 |0.50| 0.083 | 1.0 0.14 5.9 0.78 | 10.0 1.8
Fluoride 0.10) ©.0031 | 0.50 | 0.050 | 1.0 0.13 5.0 1.0 10.0 2.3
Nitrate-N 0.020| 0.010 | 0.10| 0.034 | 0.50| 0.17 1.0 0.36 5.0 2.1 10.0 4.7
Nitrite-N 0.020] 0.0031 | 0.10] 0.018 |o0.50| o0.10 | 1.0 | 0.22 | 5.0 1.3 10.0] 2.7
Sulfate 0.060| 0.0066 f 0.30| o0.028 | 1.5 0.15 3.0 15.0 1.7 30.0 3.7

0.30

YLO60202-14:32-B2953-W

FORM II GEN CHEM

£109:42




2-wWC
GENERAL CHEMISTRY INITIAL CALIERATION DATA

SDG No.: E2953 Lab Name: CH2M HILL/LAB/CVO
Analysis Method: E300.0A Initial Calibration Date:; 97/08/05 11:53
Instrument Name: ICQ Concentration Units: mg/L:

Initial Calibration ID: 300A-070805

Cuxve
Analyte Type r Q
Chloride LNR 0.9985
Fluoride ' LNR 0.9976
Nitrate-N LNR 0.9985
Nitrite-N LNR 0.9997
Sulfate LNR 0.5950

¥L060202-14132-E2953-W FORM II (Part 2) GEN CHEM E300,8R



GENERAL CHEMISTRY SECOND SOURCE CALIBRATION VERIFICATION DATA

8DG No.: E2853
Analysis Method: E300.0A

Concentration Units: MG/I

Second Source 1D:ICV-0708

2B~WC

Lab Name: CH2M HILL/LAB/CVO

Instrument Name: ICQ

Initial Calibration ID: 300A-070805

Analyte Expected Found %D
Chloride 5 4.78] -4.4
Fluoride 5 5.21| 4.1
Nitrate-N 32.9 31.3|] -5.0
Nitrite-N 2.86 3.13] 9.5
Sulfate 5 4.96| -0.9

Comments:

YLO60202-14:32-B295)-W

FORM II-B GEN CHEM

B30



SDG No.: E2953

GENERAL CHEMISTRY CALIBRATION VERIFICATION DATA

Analysis Method: E300.0A

Concentration Units: MG/L

Analytical Lot ID: 12050503

2A-WC

Lab Name: CH2M HILL/LAB/CVO

Instrument Name: ICQ

Initial Calibration ID: 300A-070B0S

CCV #1 ID:CV1-1209 CCV #2 ID:{V2-1209 CCv #3 ID:CV3-1209
Analyte Expected | Found 8D ¢ |Expected | Found %D Expected | Found aD
Chloride ] 4.56| -8.9 2.5 2.33] -6.7 2.5 2.52 g.6
Fluoride ) 4.99] -0.2 2.5 2.63 5.2 2.5 2.321 -7.0
Nitrate-N 5 4.93] -1.4 2.5 . 2.47] -1.4 2.5 2.48] -~-0.7
Nitrite-N 5 4.69| -6.2 2.5 2.44| -2.6 2.5 2.55 2.1
Sulfate 15 14.9] -0.4 7.5 7.95 5.0 7.9 8.04 7.2
COMMENTS :
_28_
FORY TI-A GEN CHEM E300.0

YLOS0202-14:32-E2953-W




3-wC
SOIL GENERAL CHEMISTRY METHOD BLANK SUMMARY

Field Sample ID:

SB1-1209
SDG No.: E2953 Lab Name: CH2M HILL/LAB/CVO
Analysis Method: E300.0A Lab Sample ID: SB1-1209
Initial Cal ID: 300A-070805 Date Analyzed: 12/09/05
Matrix: (Soil/Water) SOIL Time Analyzed: 1410

Instrument: ICQ

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS, AND MSD:

CLIENT LaAB DATE TIME
SAMPLE ID SAMPLE ID ANALYZED ANALYZED
15{B3181209 BS181209 12/09/05 1018
17 |BS251209 BS281209 12/09/05 1039
22iBS351209 BS3s51209 12/09/0% 1359
25lJ10DT9 - E295301 12/09/05 1514
COMMENTS :

DHO60206-12:15-E2953-W PORM III GEN CHEM

E300.0A
-29-



SDG No.: E2953

7-WC

GENERAL, CHEMISTRY LABORATORY CONTRCL SAMPLE

Analysis Method: E300.0A

Initial Cal ID: 300A-070B0S

Matrix: (Soil/water) SOIL

Instrument: ICQ

Lab Name: CH2M HILL/LAB/CVO

LCS ID: BS1sS1209

Date Analyzed: 12/09/05

Time Analyzed: 1018

Concentration Units: mg/kg

QC Limits
Analyte Expected Found %R $R 0
Chloride 50 47.3 94.5 70-130
Fluoride 50 51.7 103.3 70-130
Sulfate 50 52.4 104.8 70-130

* yalues outside of QC limits

Comments:

DHOS0206-12-16-E2953-%

FORM VII GEN CHEM

E300030 -



SDG No.: E2953

7-We

GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE

Analysis Method: E300.0A

Initial Cal ID: 300A-070805

Matrix: {(Soil/Water) SCIL

Instrument: ICQ

Lab Name:

CHZM HILL/LAB/CVO

LCS ID: BS281209

Date Analyzed:

12/09/05

Time Analyzed: 1039

Concentration Units: mg/kg

QC Limits
Analyte Expected Found R R Q
Nitrate-N 199 199 100.1 70-130
* Values outside of QC limits
Comments:
FORM VII GEN CHEM E300703 1 —

CHOGD206-12:16-K2952-W



T-uC

GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE

SDG Ne.: E2853

Analysis Method: E300.0A
Initial Cal ID: 300A-070805
Matrix: (Soil/Watexr) SOIL

Instrument: ICQ

Lab Name: CH2M HILL/LAB/CVO

LCS ID: BS351208

Date Analyzed: 12/05/05

Time Analyzed: 13585

Concentration Units: mg/kg

QC Limits
Analyte Expacted Found %R %R
Nitrite-N 28.6 29.3 102.5 70-130

* Valueg outside of QC limits

Comments:

DHOE0206-12:16-E2953-W

FORM VII GEN CHEM

E300032 -



SDG No.: E2953

Analysis Method: E300.0A

Instrument: ICQ

14-WC

GENERAL CHEMISTRY ANALYTICAL SEQUENCE

Lab Name:

Analytical Lot ID: 120903503

CH2M HILL/LAB/CVO

Lab Code: CVO

CLIENT LAB DATE TIME
SAMPLE ID SAMPLE ID ANALYZED ANALYZED
14|Cv1-1209 cvl-1208 12/08/05 1007
151B5151209 B5151209 12/09/05 1018
17|BS251203 BS281209 12/09/05 1039
1gjCcv2-1209 Ccv2-1209 12/09/05 1259
22}B8381209 BS381209 12/09/05 1358
23|sB1-1209 8B1-1205 12/09/05 1410
25]J10DT9 E295301 12/09/05 1514
26|CV3-1209 cv3i-120% 12/09/05 1525
COMMENTS :

DHOG0206-12:16-B2953-0

FORM XIV GEN CHEM

E300.0-k?’3"



SDG No.: E2953

14-wC

GENERAL CHEMISTRY ANALYTICAL SEQUENCE

Analysis Method: E300.0A

Instrunent: ICQ

Analytical Lot ID: 300A-070805

Lak Name:

CH2ZM HILL/LAB/CVO

Lab Code: CVO

CLIENT LAB DATE TIME
SAMPLE ID SAMPLE ID ANALYZED ANALYZED
02 |LEVEL]1 LEVEL1 07/08/05 1049
03 |LEVEL2 LEVEL2 07/08/05 1102
04|LEVEL3 LEVEL3 07/08/05 1115
05|LEVEL4 LEVEL4 07/08/05 1127
06 |LEVELS LEVELS 07/08/05 1140
07 |LEVEL6 LEVELS6 07/08/0% 1153
09)ICV-0708 ICvy-0708 ©7/08/05 1218
10|ICv-0708 ICV-0708 07/08/05 1231
12|1cv-0708 ICVv-0708 07/08/05 1421
COMMENTS ¢
FORM XIV GEN CHEM

DMOE0206-12116-B295)-W

3300.ﬁ34‘



. CH2M HILL
lied Sciences Labortory {ASL
cHEMu';IuLLL gg(l;olNW V\;alnut Bivd. i )
o A "' P.0O. Box 428
Corvallis, OR §7330-0428
Telephone: 541-752-4271
02/06/06 MDL Study Report Fax: 541-752-0276
Analytical Method: E300.0A Instrument ID: ICQ
Matrix: Soil Concentration Units: mg/ke
Analysis | Amt. Replicates Std.
Analyte Date Spiked 1 2 3 4 5 6 7 Dev. | MDL
Nitrate 11/01/05 0.25 0.225 0.250 0.215 0.240 0.245 0.225 0.255 0.0149| 0.0469
Nitrite-N 11/01/05 0.25 0.230 0270 0.270 0.260 0.270 0.260 0.265 0.0143 0.0449
Sulfate 11/Q1/05 0.75 0.790] 0.735 0.730 0.795 0.775 0.750 0.760 0.0256| 0.0806
Chloride 11/01/05 0.25 0.315 0315 0.340 0.340 0.290 0.300 0.330 0.0193 0.0607
Fluoride 11/02/05 0.5 0.505 (.480 0.500 0.470 0.490 0.485 0.455 0.0173 0.0543
-~ -
ot

DHOSOX06-12:16-E2033- W




PERCENT MOISTURE
ASTM D2216

._36._.



1a-wWC
GENERAL CHEMISTRY ANALYSIS DATA SHEET

Field Sample ID:

J10DT9
sDG No.: E2853 Lab Name: CH2M HILL/LAB/CVO
Matrix: SOIL Lab Sample ID: E295301
Date Received: 12/06/05
Sample Analysis Date
CAS No. Analyte MDL PQL | Result| Q | Units| DF Amount Method Analyzed
MOISTURE Moisture 0.00 0.00 1.49 % 1 13.3188 G| ASTH D2216 | 12/09/05

DHOSO118-14 ; $0-R2951-W FORM I GEN CHEM -37~



PARTICLE SIZE
METHOD 422

-38-



Hanford

Particle Size
500.0 g sample used
Weight retained is the weight of material ON each sieve

ANALYST: KH 12/08/2008
Client Sieve Sieve Size
Lab L.D. LD. # (um)
E295301 J10DT9 8 2362
16 1180
30 600
50 500
100 147
200 75
325 45
pan
total
d, CH2M Hill
\? Appiled 3ciences Group

Sieve Size
(mm)
2.362
1.180
0.600
0.500
0.147
0.075
0.045

Weight
Retained
®
60.40
112.20
124,50
92.70
69.10
25.90
5.10
6.40
496.3

Weight
Retained
(%)
12,17
22.61
25.09
18.68
1392
522
1.03
1.29

Cumulative Cuamulative

Coarser Finer
(%o} (%)
12.17 87.83
34.78 65.22
§9.86 40,14
78.54 21.46
92.46 7.54
97.63 232
98.71 1.29
100.00 0.00

2300NW Wainut Biva., Corvals OR 97330-3538

P.O. Box 428 Corvalis OR 97339-0428
Tol 541.752.4271 Fax 54},752.0276




pH
METHOD SW9045C

_40_



1A-WC
GENERAL CHEMISTRY ANALYSIS DATA SHEET

Field sample ID:

J10DT9
SDG No.: E2853 Lab Name: CH2M HILL/LAB/CVO
Matrix: SOIL Lab Sample ID: E295301
Date Received: 12/06/05
Sample Analysis Date
CAS No. Analyte MDL PQL | Result| Q@ | Units| DF Amount Method Analyzed
PH pH .00 0.00 7.37 pH i 20 G 5W9045¢C 12,;07/05

BTG60118-15:58-82953 -

FORM I GEN CHEM

_41_




Matrix: SOIL

1a-wC
GENERAL CHEMISTRY ANALYSIS DATA SHEET

Field Sample ID:

8Bl1-1207

Lab Name: CH2M BILL/LAB/CVO

Lab Sample ID: SB1-1207

Date Received: A i

Sample Analysis Date
CAS No. Analyte MDL PQL | Result| Q | Units| DF Amount Method Analyzed
PH PH 12/07/05

0.00 0.00 5.83 pH 1 20 G SWI045C

BT060113-15:58-R2953-W

FORM I GEN CHEM

_42_




TKN
METHOD EPA 3514

_43_



CASE NARRATIVE

TKN
Analytical Method: EPA 351.4 Batch No.: E2953
Lab Name: CH2M HILL Applied Sciences Lab Contract #.: 336761.A07 7
Project Name: Washington Closure Hanford Prime Contractor.:

I Helding Times:

All acceptance criteria were met.

II. Analysis:

A.

1L

None.

Calibration:
All acceptance criteria were met.

Blanks:

All acceptance criteria were met.

Matrix Spike/Matrix Spike Duplicate{MS/MSD)
All analyses were performed in accordance with standard operating procedures.

Laboratory Control Spike(1.CS)

All acceptance criteria were met,

Duplicate Sample(s):

All analyses were performed in accordance with standard operating procedures.

Analytical Exceptions:
None.

uipment:

IV. Documentation Exceptions:

None

V. 1 certify that this data package is in compliance with the terms and conditions agreed to by the client and CH2M
HILL, both technically and for completeness, except for the conditions detailed above. Release of the data
contained in this hardcopy data package has been authorized by the Laboratory Manager or designee, as verified
by the following signature.

Reported by: 20/54«,&% M\ TJLJ/\’M Date: ! l 19 } O

Reviewed by:

Date: \17/‘{ ’/l"\\.l
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SAMPLE DATA
SUMMARY
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SDG No.: E2953

Matrix: SOIL

1A-WC
GENERAIL, CHEMISTRY ANALYSIS DATA SHEET

Field Sample ID:

J10DTS

Lab Name: CHZM HILL/LAB/CVQ

Lab Sample ID: E295301

Date Received: 12/06/05

Sample Analysis Date
CAS No. Analyte MDL PQL | Result| @ | Units| DF Amount Method Analyzed
7727-37-9 Total Kjeldahl Nitrogen as N 21.0 100 1070 mg/kg 1 1.018 G E351.4 12/14/05
FORM I GEN CHEM -46—

ETO60123~19:56-E2953-W




Matrix: S0OIL

1A-WC
GENERAL CHEMISTRY ANALYSIS DATA SHEET

Field Sample ID:

5B1-1214

Lab Name: CH2M HILL/LAB/CVQ

Lab Sample ID: SB1l-1214

Date Received: i/

Sample Analysis Date
CAS No. Analyte MDL PQL | Result| Q | Units|{ DF | Amount Method Analyzed
7727-37-9 Total Kjeldahl Nitrogen as N 21.0 100 00| U mg/L 1 ig E351.4 12714705
ET060123-19:56-E295) - FORM I GEN CHEM -47-




QC DATA
SUMMARY
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2=-WC
GENERAL CHEMISTRY INITIAL CALIBRATION DATA

SDG No.: E2953 Lab Name: CHZM HILL/LAB/CVO
Analysis Method: E351.4 Initial Calibration Date: 12/14/05 0000
Instrument Name: NONE Concentration Units: mg/L

Initial Calibration ID: 121405TKN

8td | Resp | Std| Resp | Std| Resp | Std | Resp | Std | Resp | std | Resp | Std | Resp
Analyte 1 1 2 | 2 3 3 4 4 5 5 6 6 7 7

Total Kjeldahl Nitrogen | 2.0 137 20.0 80.3 200 25.9 | 2000 -26

BT060223-19:56-82953-4 FORM II GEN CHEM E&sg.gﬂ—-



2-wC
GENERAL CHEMISTRY INITIAL CALIBRATION DATA

SDG No.: E2953 Lab Name: CH2M HILL/LAB/CVO
Analysis Method: E351.4 Initial Calibration Date: 12/14/05 0000
Instrument Name: NONE Concentration Units: mg/L

Initial Calibration ID: 121405TKN

Curve
Analvyte Tvpe. r Q
Total Kjeldahl Nitrogen as N LNR 0.9997

BT060223-19:56-22953-W FORM II (Part 2) GEN CHEM



2B-WC

GENERAL CHEMISTRY SECOND SOURCE CALIBRATION VERIFICATION DATA

S5DE No.: E2853 Lab Name: CH2M HILL/LAB/CVO

Analysis Method: E351.4
Concentration Units: mg/L

Second Source ID: ICV-1214

Instrument Name: NONE

Initial Calibration ID: 12140STKN

Analyte Expected

Found

%D

Total Kijeldahl Nitrogen as N

13.

13.

Comments:

ET060121-19 : 56-22953-W FORM 1I-B GEN CHEM

E391-4



2A-HWC

GENERAL CHEMISTRY CALIBRATION VERIFICATION DATA

SDG No.: E2953 Lab Name: CH2M HILL/LAB/CVO

Analysis Method: E351.4
Concentration Units: mg/L

Analytical Lot ID: 121405TKN

CCV #1 ID:CV1-1214 CCV #2 ID:CV2-1214

Instr